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Art. XXX.—On the nature and duration of the discharge of a 
Leyden Jar connected with an induction coil; by OGDEN N. 
Roop, Prof. of Physics in Columbia College. Part III. 


In the first and second parts of this paper,* I described with 
some minuteness the nature and duration of the discharge of a 
moderate sized and of a small jar, when connected with an 
induction coil; one important point has, however, thus far 
remained untouched, and to its examination the present paper 
is devoted.t 


* This Journal, Sept., 1869, and Sept., 1871. 

+ Prof. Joseph Le Conte, in a beautiful and elaborate paper on the subject of 
binocular vision (this Journal, July, 1871), calls attention to the fact that most writ- 
ers on Physics, myself among the number, make the statement that Wheatstone, 
in his celebrated memoir on the duration of the electric light, &c. (Phil. Trans., 
1835, part ii, p. 583), arrived at the result that it lasted less than one-millionth of 
a second. Mr. Le Conte, on the authority of De la Rive and Daguin, regards this 
as an error, holding that the interval of time assigned to the discharge of a Ley- 
den jar by Wheatstone was zzhy7 of a second. At the time I wrote my first 
paper on this subject, I consulted Wheatstone’s memoir, or rather the complete 
translation of it in Pogg. Ann., bd. xxxiv, s. 464, and as I thought did justice to 
the claims of this eminent physicist. The facts at all events are as follows: In 
this memoir Wheatstone, after describing an arrangement by which he supposed 
he could measure an interval of time as small as 73}; of a second, says (trans- 
lating from the German): ‘I presented successively to the mirror electric sparks 
four inches in length, which were drawn from the prime conductor of an electrical 
machine, discharges of a Leyden jar, a glass tube four feet long, in which the elec- 
tric spark was obliged to spring over a series of pieces of tin foil placed on it in a 
spiral manner, an evacuated tube six feet long, in which the spark during its pas- 
sage generated an unbroken line of weakened electric light, and finally different 
figures as birds, stars, &c., formed from electric sparks. But in all these cases the 
reflected pictures, when they fell in the field of view, appeared entirely unaltered, 
and exactly the same as though they had been reflected from a motionless mirror.” 
This he regarded as proof that the duration of the discharge of a Leyden jar, &., 
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When the primary coil of an inductorium is connected with 
a voltaic battery, the act of interrupting the connection, as is 
well known, produces a current of electricity in the secondary 
coil, which can be accumulated in a Leyden jar, and then dis- 
charged by a spark. Now it is possible, as I shall show, to 
adjust either the electrical surface of the jar, or its striking dis- 
tance, so that with a given coil only a single spark will be pro- 
duced each time that the battery circuit is broken, but in the 
great majority of cases it will happen that enough electricity 
will be generated to charge and discharge the jar a number of 
times. The circumstance that electricity is continuously fur- 
nished by the coil during a fraction of a second, is favorable to 
the production of these multiple discharges, and it is to their 
study that I would now draw attention. 


Apparatus. 


Much of the apparatus employed was that already described, 
but it may not be amiss to add here some details respecting it, 
which seem demanded by the nature of the new experiments. 

The coil.—This as stated was a large one by Ritchie, arranged 
vertically, and made about twelve or fifteen years ago. Mr. 
Ritchie kindly informs me that the primary coil consists of 
about 48°8 meters of copper wire, having a diameter of 4:23 
millimeters, and making 264 turns. The diameter of the wire 
in the secondary coil is ‘21 of a millimeter; its length thirty 
English miles. I mentioned in the first part of this paper that 
the simple sparks furnished by it did not, at the time of my 
experiments, exceed seven inches,—meaning, when the coil was 
excited by a moderate battery, i. e., six Bunsen cups. 

The battery, &c.—In all the experiments described in the 
three parts of this paper, the battery consisted of only two Bun- 
sen cups, arranged for intensity, and the length of the simple 
induction spark furnished by the coil under these circumstances, 
blunt brass points being used as electrodes, ranged from 48 up 


was less than +z}; of a second. These experiments, he states, were afterward 
repeated with a mirror revolving 800 times in a second, with exactly the same 
result. ‘They ” (the images) “were reflected upward, as distinct and unaltered 
as the objects themselves, by direct vision.” And finally, in summing up his results 
at the close of the article, Wheatstone says: “The light of electricity of high ten- 
sion has a duration less than one-millionth of a second.” 


At the time I wrote my paper I was perfectly well aware that Wheatstone men- 
tioned in the same paper that he had obtained for the discharge of a Leyden jar, 
taking place through half an English mile of copper wire, a duration of 3z}a7 of a 
second. This I take to be an entirely different matter intrinsically, and different 
also from my own experiments, where the circuit was as short as possible, and it 
is easy to see that a corresponding opinion was entertained by Wheatstone him- 
self, for he remarks of his experiment where he obtained a duration of sz}; of & 
second: “The lengthening of the spark at the above mentioned interruption of 
the wire was without doubt due to the circumstance that the wire was not thick 
enough to allow the jar to discharge itself otherwise than in a successive way.” 
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to 66 millimeters. In the experiments about to be detailed, 
the strength of the battery current was from time to time tested 
with a tangent-compass, and its constancy within narrow limits 
maintained. In addition, however, I from time to time meas- 
ured the length of the simple induction-spark furnished by the 
coil alone, blunt brass points being used as electrodes, a pro- 
ceeding which served to show whether the automatic apparatus 
for breaking the circuit was working with uniformity. The 
length of the simple induction-spark is quite a variable quan- 
tity, and I contented myself with an approach to its maximum 
length, the electrodes being placed so far apart that one-quar- 
ter or one-third of the breaks generated visible sparks. Their 
average length in these experiments was 543"™™, Some varia- 
tion will be found in this matter, but it is never to be attrib- 
uted to a corresponding change in the current of the battery, 
but rather to the apparatus for breaking the circuit, and to the 
judgment of the experimenter. 

Leyden jars—The same Leyden jars formerly mentioned 
were again used; the electrical surface of the larger one was 
114-4 square inches (738°06 square centimeters nearly), while 
that of the smaller one was only eleven square inches (70°96 
square centimeters nearly). They were always, when in use, 
placed on insulating stands. 

Electrodes—In the experiments described in all three parts 
of this paper, the same set of electrodes was used; the brass 
balls had a diameter of 9 millimeters ; the platinum points con- 
sisted of wire with a diameter of ‘3 of a millimeter; they were 
allowed to waste away under the influence of the explosions, 
never being sharpened by cutting or otherwise. 

Automatic arrangement for breaking the circuit—This was 
arranged with the use of alcohol and mercury, and was so con- 
trived that by weighting it the interruptions could be made as 
slowly as two per second, which was quite essential in some of 
the experiments. I also made some efforts to find whether the 
nature of the multiple discharges changed as the interruptor 
operated more rapidly, but was not able to ascertain that doub- 
ling or trebling its velocity made any perceptible difference. 
No attempt was made to regulate the instant at which the dis- 
charge took place, the experimenter depending entirely on 
chance, which, if it demanded a little more patience, on the 
other hand withdrew all interference from the act of discharge, 
and allowed of its study, if I may use the expression, under 
more natural conditions. 

Revolving apparatus.—The same train of toothed wheels was 
used, a double silvered mirror being now attached to the second 
axis, reckoning from that with the weight. Its rate of revolu- 
tion could be varied from half a revolution up to three per 
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second. This rate was accurately ascertained by causing the 
lowest wheel to wind up a fillet of paper, on which second 
marks were at the time impressed. 

Optical apparatus.—This consisted of an achromatic lens, the 
mirror just mentioned and a plate of ground glass. In the ex- 
periments detailed in the present paper, the distance of the 
mirror from the ground-glass was only 165 millimeters; the 
lens was the objective of an opera-glass, as with the lens pre- 
viously used by me certain violet streaks hereafter to be de- 
scribed were quite invisible. 

Micrometers.—T he general micrometric arrangement described 
in part second of this paper, under the head “ Micrometer,” was 
sometimes employed, the strip of white paper being replaced 
by a small cylindrical mirror, situated under the spark. <A 
tube of glass filled with mercury was used for this purpose. 
On the other hand, sometimes an achromatized cale spar prism 
was employed, being located between the eye of the observer 
and the image on the ground-glass; but for actual work, an- 
other and much simpler proceeding was found to furnish results 
equally reliable, with an expenditure of less time and patience. 
This method, which at first sight may seem rude and unreliable, 
consisted merely in holding on the ground-glass along the 
path of the elongated images a pair of compasses, and repeat- 
edly adjusting them, till they enclosed a length supposed to be 
equal to that of the image, actual comparison and estimation 
both alike being used. This length was then transferred to 

aper, and the process repeated, until a number of observations 

ad been accumulated, their average being finally taken. With 
electrical phenomena of an unvarying nature, the other methods 
would probably have yielded more accurate results ; but in the 
present case, where the actual variations often rose as high as 
50 per cent of the quantity involved, this mode, as the follow- 
ing experiment shows, is all that could be desired. 


I pasted a piece of white paper on a circular black disc as 
shown in fig. 1, and attached the disc to an ordinary Dove’s 
rotation apparatus. A diminished image of the disc and 

L strip of paper was formed on a ge of ground- 
glass by a camera obscura, the ground-glass 
being arranged so as to be easily accessible to 
the hands of the experimenter. The disc was 
now set in rapid rotation and illuminated with 
simple (not multiple) electric sparks, and at- 
tempts were made to measure the length of the 
image of the strip of paper with a pair of com- 

passes, in the manner just indicated. The room was only suffi- 
ciently light to enable me to perform this work, and the meas- 
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urements were from time to time transferred machanically to 
paper, without inspection. After the end of the experiment, 
the actual size of the image on the ground-glass was measured, 
furnishing thus the test of the degree of accuracy attained. 


Observations. 
33°5 millimeters. 35° millimeters. 


average 42°39 
actual size 43°50 


average 32°6 
actual size 32: 


In the first experiment with nineteen observations the error is 
1°8 per cent, while in the second, with only ten trials, it is 
about 2% per cent. I may remark here that my friend Presi- 
dent Morton, who repeated for me some of these experiments, 
obtained without difficulty similar results. 

Micrometer disc.—It was considered desirable, nevertheless, 
to verify if possible the results obtained with the revolving 
mirror, by the aid of a different and quite independent mode of 
proceeding, and for this purpose a kind of mi- 
crometer disc was contrived. Besides this office, 
it also served to unravel certain matters regard- 
ing the form of the discharge, which otherwise 
would have remained obscure, and it always 
furnished by far the most reliable information, 
relative to the distribution and number of dis- 
charges, included in a multiple spark. Let us 
suppose that we have a black card-board disc, with two open 
sectors of 24° each, disposed as in fig. 2. If now this disc be 
set in rotation in front of a sheet of white paper, the latter being 
illuminated by a multiple electric spark, the disc will present 


9 


34°3 42° 
31°2 43°3 
34°6 42°3 
33°6 44°4 
32°8 45° 
34°1 44°5 
33°5 41.5 
28° 42° 
34° 43°9 
32° —- 
34°4 
32° 
34°4 
31°5 
29° 
34° 
34°1 
‘ 
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to the eye of the observer placed ten or twenty inches behind 
it, an appearance like that in fig. 8. It is evident that by in- 
creasing the rate of rotation of the disc, or by diminishing the 
angle between its open sectors the termination of the outer 
series of illuminated sectors, may be made to coincide with the 
beginning of the interior series, when the included angle will 
give a measure of the total duration of the phenomenon. In 
practice the interior sector was cut in a second and smaller disc, 
which was placed on the same axis with the first, a portion of 
this latter being removed so as to allow of any angular adjust- 
ment within 90°. The larger disc was graduated on its cireum- 
ference. In some of the experiments this arrangement of 
movable sectors was repeated for each quadrant, but as a gene- 
ral thing it was found safer to confine the operation to a single 
quadrant. Besides this, the exterior portion of the outer sector 
was provided with a prolongation, consisting of 
small slit, which was very useful in furnishing 
information regarding the number of the dis- 
charges in a given case, as with sectors 24° in. 
width the images frequently overlapped. Most 
of the disc observations were made with a train 
of toothed wheels run by a weight, the motion 
proving sufficiently uniform. For the highest 
and lowest rates, a train of toothed wheels moved by a spring 
was employed, the lowest wheel being allowed to run down 
only half a turn in any experiment, which insured a greater 
degree of uniformity than was absolutely necessary. In the 
disc experiments the highest rate used was 17°4 revolutions per 
second, the lowest only 24. In this last case the disc was at- 
tached, not to the terminal axis, but to its immediate neighbor. 


3. 


Form and duration of the discharge of the larger jar, with brass 
balls as electrodes. 


In this set of experiments the length of the simple induction 
4. spark, blunt brass points being used as elec- 
trodes, was 48 millimeters. 

Striking distance 1 millimeter—The form 
of the discharge was quite simple; it con- 
sisted merely of three or four instantaneous* 
sparks following each other rapidly, the in- 
terval of time between the last spark and its 
neighbor being somewhat greater than the 
others. Fig. 4 roughly represents the ap- 
pearance with the revolving mirror. The 
three and four-fold sparks occurred inter- 

mingled, so that while it was not difficult to measure the aver- 
* The actual duration of sparks called in this paper instantaneous has already 
been given. 
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age duration of the mixed phenomenon, the determination of 
the duration of the two constituents was more troublesome. 


Total duration with 3 discharges, 
This gives an average interval between the individual dis- 
charges of 0021 sec. 


Striking distance 2 millimeters.—Only a single discharge was 
generated, and the same was true up to the maximum striking 
distance, which in this experiment was 2°6 millimeters. 


Form and duration of the discharges of the larger jar with plati- 
num points as electrodes. 


The length of the simple induction sparks was 48° millimeters. 
Striking distance 1 millimeter—The form was the same as 
shown in fig. 4; the number, however, varied commonly from 2 
to 4, rarely reaching 5. 
Total duration with 2 discharges, 
The average interval was 


Striking distance 2 millimeters.—The form was still the same, 
with two, three and rarely four discharges. 
Total duration with 2 discharges, 
‘ 


The average interval was 


Striking distance 3 millimeters.—Two and seldom three dis- 
charges. 
Total duration with 2 discharges, 


Striking distance 4 millimeters.—Generally only one discharge ; 
rarely two. In one disc experiment the interval between the 
two discharges was doubtfully determined as ‘0036 sec. 


Striking distance 5 miillimeters.—Only a single discharge— 
about one spark in 20 was double. 


Striking distance 6 millimeters.—Using the revolving disc, I 
looked for a long time and was not able to detect any double 
discharges, so that from 6 millimeters up to 11 millimeters, 
which was the maximum striking distance, the discharges 
proved to be simple, instantaneous sparks. 


It would then appear probable from these experiments that 
an increase of the striking distance is accompanied by a corre- 
sponding increase in the interval between the sparks composing 
the multiple discharges, though upon the whole it shortens the 
total duration of the act, by diminishing the actual number of 
discharges. 
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ArT. XXXI.— Notice of some New Tertiary and Post-Tertiary 
Birds ; by O. C. MarsuH. 


THE discoveries of the last few years have shown conclu- 
sively that remains of Birds, so long unrepresented among 
the fossils of this country, are occasionally found well preserved 
in some of our deposits of Cretaceous age.* Although still rare, 
they are more numerous in the Tertiary formation; and our 
Post-pliocene beds, doubtless rich in such remains, are begin- 
ning to yield many interesting forms of this class. The 
present paper contains preliminary descriptions of several species 
of birds, which were found by the Yale party during their ex- 
age win of last year in the lower Tertiary strata of Wyoming. 

o these are added a few species of interest from the Post- 
pliocene of the Atlantic coast. 


Aletornis nobilis, gen. et sp. nov. 


A large wading bird, nearly equal to a Flamingo in size, is 
indicated in our collections by the distal end of a tarso-meta- 
tarsal bone, and by a few other fragmentary remains. The 
former specimen resembles in its main features the correspond- 
ing bone in the Cranes, but the inner or second metatarsal 


element is more produced distally, and its articular face has 
the posterior tubercle less developed. ‘The tibia, also, has the 
trochlear groove on the posterior face of its distal extremity 
much shallower. The distal articular ends of the second and 
fourth metatarsals are nearly equal in size, and the foramen 
between the third and fourth is large. 

Measurements. 
Transverse diameter of distal end of tarso-metatarsal, — - 
Antero-posterior diameter of distal end of second metatarsal, 9°3 
Transverse diameter, 4°8 
Antero-posterior diameter of distal end of fourth metatarsal, 11° 
Transverse diameter, 5° 


The known remains of this species were found in September 
last, at Grizzly Buttes, Wyoming, by Mr. O. Harger of the 
Yale party. The geological horizon was lower Miocene, or 
Eocene. 

Aletornis pernix, sp. nov. 

A smaller species, which may for the present be referred to 

the same genus, is represented also by some fragmentary speci- 


mens, found together and evidently belonging to one skeleton. 
The most important of these remains is the distal end of a 


* This Journal, vol. xlix, p. 205, March, 1870, and vol. iii, p. 360, May, 1872. 
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tibia, which differs from that of the preceding species, aside 
from its smaller size, in having a deeper groove on the posterior 
trochlear surface. This tibia is, moreover, peculiar in its short 
antero-posterior diameter between the condyles, which are nar- 
row in front, and divergent. The opening below the supra- 
tendinal bridge is transversely oval in outline, and looks for- 
ward, and downward. The outer condyle has its margin semi- 
circular below, and its external face 1s excavated, especially 
near the anterior border. The species was about as large as a 
Scarlet ibis. 
Measurements. 

Antero-posterior diameter of outer condyle at distal end of 

tibia, 
Transverse diameter in front, 
Vertical diameter in front, 
Width of trochlear groove on posterior face of tibia, 
Width of opening below supra-tendinal bridge, 


The specimens on which this species is based were found by 
the writer, last autumn, near Henry’s Fork, Wyoming. The 
geological position of this locality is essentially the same as 
that at Grizzly Buttes. 


Aleturnis venustus, sp. nov. 


Another species of wading birds, apparently belonging to the 
genus Aletornis, is indicated by the distal part of a tibia in 
perfect preservation. This fossil has the condyles less expanded 
1a front than in the specimen last described, and the trochlear 
groove on the posterior face is not so deeply excavated. The 
supra-tendinal bridge is transverse, of medium width, and 
almost entirely inside the central line. The opening below the 
bridge is a broad transverse oval, and looks forward, down- 
ward, and slightly inward. The tendinal canal is broad, and 
deepest on the inner side: its floor is nearly flat. The outer 
condyle has its margin nearly semi-circular below, and its 
external face regularly concave. The inner condyle has a very 
short antero-posterior diameter. The trochlear groove is deep- 
est near its external margin, where there is a faint narrow 
channel. This specimen indicates a bird about the size of a 
Curlew. 

Measurements. 
Transverse diameter of distal end of tibia in front, 
Transverse diameter below, 
Width of trochlear groove on posterior face, 
Antero-posterior diameter of outer condyle, 
Antero-posterior diameter of inner condyle, 
Width of supra-tendinal bridge, 
Width of opening below bridge, 
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This unique fossil was found by Mr. G. M. Keasbey, of the 
Yale party, in September last, near Henry’s Fork, Wyoming. 


Aletornis gracilis; sp. nov. 


A small aquatic bird, about the size of a Woodcock, is repre- 
sented in our Wyoming collections by the proximal end of a 
humerus in excellent preservation, and probably by some less 
important remains. The species thus indicated may be placed 
provisionally in the genus .‘/etornis, until the discovery of ad- 
ditional material determines more closely its affinities. The 
portion of the humerus preserved resembles in its general char- 
acters the corresponding bone of the American woodcock (Pht: 
lohela minor Gray), but differs from it in having the head 
broader vertically, and less prominently convex, and the shaft 
below the head subtrilateral in transverse section. Just beneath 
the head, on the palmar side, the surface is concave. 


Measurements. 


Greatest diameter of proximal end of humerus, 
Greatest diameter of articular head, 

Least diameter, . --- -- 

Least diameter of shaft b 


The specimen here described was found by Mr. H. D. Zieg- 
ler, in September last, near Henry’s Fork, Wyoming. 


Aletornis bellus, sp. nov. 


A diminutive species, about half the bulk of that last de- 
scribed, and which may for the present be referred to the same 
genus, is indicated by the distal end of a tarso-metatarsal, and 
probably by a few other isolated and less characteristic speci- 
mens. The tarso-metatarsal is similar in its essential features 
to the same bone in the Killdeer plover (4gzalitis vociferus 
Cass.), and about the same size. The outer, or fourth, metatar- 
sal element, however, is more produced’ distally, and its ex- 
tremity is obliquely compressed. The trochlear groove in the 
distal end of the third metatarsal is not quite in the middle, the 
outer articular surface being slightly the larger. 


Measurements. 
Transverse diameter (approximate) of distal end of tarso- 
metatarsal, 
Antero-posterior diameter of distal end of third metatarsal, 2 
Transverse diameter, 2 
Antero-posterior diameter of fourth metatarsal at distal end, 3° 
Transverse diameter of shaft through lower foramen,.... 3°1 


The remains at present representing this species were found 
by the writer, at Grizzly Buttes, Wyoming, in September last. 
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Uintornis lucaris, gen. et sp. nov. 


A small bird evidently belonging to the Scansores, and 
probably related to the Wood eckers, is represented by the 
distal end of a tarso-metatarsal in perfect condition, and by 
some other fragmentary remains of different individuals. These 
specimens indicate a bird about as large as the Golden-winged 
woodpecker (Colaptes auratus Sw.). The tarso-metatarsal bone 
has the second and fourth metatarsal elements divergent, and of 
nearly the same length distally. The fourth is the larger, and 
is turned obliquely inward and backward, its outer half being 
especially nore va The end of the third metatarsal is largest 
of all, and has its extremity cleft, somewhat unequally, by a 
deep groove. The shaft above the union of the three elements 
is broad, and nearly flat in front. On the posterior side it is 
somewhat concave. The foramen between the third and fourth 
metatarsals is small, and the groove above it quite narrow. 


Measuremenis. 
Transverse diameter of tarso-metatarsal at distal end,.... 4°8 ™™ 
Antero-posterior diameter of third metatarsal, ; 
Transverse diameter, 
Antero-posterior diameter of fourth metatarsal, 
Width of shaft through lower foramen, 


The type specimen of this species was found by the writer, 
last autumn, near Henry’s Fork, Wyoming. 


Catarractes affinis, sp. nov. 


A new species of Catarractes, somewhat larger than C. lomvia 
Linn., may be based upon a right humerus, which is entire, 
and in an excellent state of preservation. This specimen was 
referred to by the writer in the description of Catarractes an- 
tiqguus, from the Tertiary of North Carolina,* and the latter is 
evidently a nearly related species. The present humerus, 
however, indicates a rather smaller bird, and differs from the 
corresponding bone of that species in several particulars. The 
shaft on the anconal side below the articular head is roof- 
shaped, instead of being rounded, and the impression for the 
insertion of the second pectoral muscle is broader, and has its 
margin less elevated. At the distal end, also, the grooves for 
the tendons of the triceps muscle are of unequal size in the 
meng species, the one on the ulnar side being much the 
arger. 


Greatest diameter of proximal end, 
Transverse diameter of distal end,.... -..... 


* This Journal, vol. xlix, p. 213, March, 1870. 
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Greatest diameter of articular head,....... 

Least diameter, 

Greatest diameter of shaft at middle,............+..00. 
Least diameter, 


This interesting specimen, which belongs to the Academy of 
Natural Sciences in Philadelphia, was found by Dr. A. C. 
Hamlin, in the Post-pliocene clay near Bangor, Maine. 


Meleagris altus. 


Meleagris altus Marsh. Proceedings Philadelphia Academy, 
1870, p. 11, and American Naturalist, vol. iv, p. 317. (Meleagris 
superbus Cope, Synopsis Extinct Batrachia, etc., p. 239.) 

This species, which was based on portions of four skeletons, 
resembles most nearly in size and general features the common 
wild Turkey of North America (Meleagris gallopavo Linn.). It 
may readily be distinguished, however, by its more slender 

roportions, and especially by the more elongated posterior 
imbs. The more important characters of the species were given 
by the writer at a meeting of the Philadelphia Academy (March 
8th, 1870), when the discovery was announced, but through 
an oversight the communication did not appear in full in the 
Proceedings of the Society. 

The humerus in this species apparently differs from that of 
the wild turkey in being proportionally Jonger, and in having 
the shaft straighter, or less sigmoid. The coracoid is elongated, 
and its lower end expanded transversely. Its pneumatic 
foramen is large, but not more so than is often seen in 
the wild turkey. The femur and tibia are both longer than in 
the latter species, the tibia especially so. The tarso-metatarsal 
is particularly slender and elongated. The hypotarsus, or cal- 
caneal prc zess, of this bone has two canals for the passage of 
tendons, but in the specimens preserved, although belonging to 
fully grown birds, there is no osseous bridge over the inner 
canal, as in the adult turkey and other gallinaceous birds. The 
bridge, if it existed in an ossified condition, was less 
massive than in the wild turkey; otherwise some portions of it 
would have been preserved in the present specimens. The 
calcar, or spur, of the male in this species was placed lower on 
the tarso-metatarsal than in the turkey. 

Measurements. 
Length (approximate) of humerus,.... 
Greatest diameter of proximal end,.. 
Greatest diameter of distal end,........ 
Length of coracoid, 
Transverse diameter of lower end,... 
Length of femur, 
Transverse diameter of distal end,. 
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Transverse diameter of distal end, 

Length of tarso-metatarsal,............. 
Transverse diameter of proximal end, 

Distance from proximal end to spur, 


The specimens here described were found in the Post- 
pliocene deposits of Monmouth County, New Jersey. 


Meleagris celer, sp. nov. 


A much smaller species of the same genus is represented b 
two tibize and the proximal half of a tarso-metatarsal, whic 
were found together, and probably belonged to the same indi- 
vidual. The tibia is slender, and has the shaft less flattened 
from before backward than in the last species. The distal half 
of the shaft has its anterior face more distinctly polygonal. From 
the head of the tibia, a sharp ridge descends a short distance on 
the posterior face, where it is met by an external ridge of sim- 
ilar length. The tarso-metatarsal has the external ridge of the 
proximal end more prominent, and the posterior tendinal crest 
more ossified than in the larger species. The remains preserved 
indicate a bird about half the bulk of IZ altus. 


Length of tibia, 
Greatest diameter of proximal end, 

Transverse diameter of shaft at middle, 

Transverse diameter of distal end, 

Antero-posterior diameter of outer condyle 

Transverse diameter of proximal end of tarso-metatarsal, 
Antero- posterior diameter 


The known specimens of the present species are from the 
Post-pliocene of Monmouth County, New Jersey. 


Grus proavus, sp. Nov. 


An extinct species of Crane, somewhat smaller than Grus 
Canadensis Temm., is indicated in the collections of the Yale 
Museum by a nearly perfect sternum, a femur, and a few other 
less important remains, which are probably all parts of the 
same skeleton. The sternum apparently resembles most nearly 
that of the Sand-hill Crane, but differs essentially from it in 
not having the grooves for the coracoids meet on the median 
line. They are in fact separated from each other by a space 
nearly equal to the width of the adjacent groove. The sternum 
is, moreover, less constricted near the middle than in C. Can- 
adensis. The femur differs from the corresponding bone in 
that species mainly in having the shaft less curved: in other 
respects the resemblance is close. 
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Measurements. 
Width of sternum between outer ends of coracoid grooves, 45*™™ 
Width of sternum at middle, P 
Distance between coracoid grooves, 
Length (approximate) of femur, 
Transverse diameter of shaft at middle, 
Transverse diameter of distal end, 


The remains on which this species is established are likewise 
from the Post-pliocene deposits of Monmouth County, New 
Jersey. 

Yale College, New Haven, August 28th, 1872. 


ArT. XXXII.— On the Oviducts and Embryology of Terebratulina ; 
by Epwarp S. Morsg, Ph.D. With Plate IIL 


For several years past I have made a special study of the 
Brachiopoda. The publication of the results of these investiga- 
tions has been purposely delayed, till I could incontestably de- 
monstrate the genital nature of the Cuvierian hearts, so plainly 
shown to be oviducts by Hancock and Huxley, and till some- 
thing at least could be given of the embryology of some brachi- 
opod. For these two matters I have visited Eastport, Maine, 
for the third time, and now my heretofore fruitless endeavors 
have been met with success. 

The results of these observations were communicated at the 
19th of June meeting of the Boston Society of Natural History. 

I had before seen the ciliary lining of the oviducts in Lingula 
and Terebratulina, but I wished to see the eggs in their actual 
passage through the tubes. This I have now repeatedly ob- 
served in Terebratulina. The eggs were seen discharged from 
the sinuses in the pallial membrane, afterward floating freely 
in the perivisceral cavity ; the eggs were then seen gathered at 
the trumpet-shaped mouth of the oviduct, and have been 
watched as they were slowly passing through the tube and have 
been caught as they were discharged at the external orifice. 
These eggs have then been followed in their development until 
they assumed the form of a deeply annulated embryo, composed 
of four distinct rings, which had a marked vermian contraction 
upon each other. At this stage they appeared to be attaching 
themselves by the caudal segment. During the latter part of 
this examination my embryos were unfortunately lost. I had 
not the neccessary appliances to keep the water at the frigid 
temperature they were accustomed to, and the increased tem- 
perature of the water led to a rapid development of Paramecia, 
and other infusoria, and my poor embryos were ruthlessly eaten 
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up. I have, however, nearly three hundred outlines of the 
embryos during their development, a few of which are presented 
with this brief communication. Next year it is hoped a com- 

lete history of their development will be made, as many things 
lees been observed in their proper management of which I shall 
profit in my next attempt. 

There was also discovered prominent glands at the external 
openings of the oviducts in Terebratulina, which I have every 
reason to believe represent the testes. These glands sur- 
rounded the external orifice of the oviducts, which protruded 
somewhat from the anterior walls of the body, and the glands 
were invariably found filled with spermatozoa. 

From Eastport, Maine, I hurried to the St. Lawrence, with the 
hopes of securing some data regarding the embryology or early 
stages of another brachiopod found there, Rhynchonella psit- 
tacea. I was altogether too late for this, but had the pleasure 
of studying Rhynchonella alive, to note the ciliary action in the 
oviducts driving currents outward, and to establish the correct- 
ness of Owen’s supposition that the arms of Rhynchonella can be 
protruded. A jar of specimens dredged by Dr. P. P. Carpenter, 
who kindly accompanied me from Montreal, was left standing 
undisturbed for twenty-four hours, when one of the specimens 
protruded its arms their entire length from the partially opened 
shells. I poured the sea water carefully out, and suddenly 
poured in the strongest alcohol, and the specimen is now pre- 
served in this exerted position. 

John E. Gavit, Esq., and Dr. Thomas T. Sabine of New York, 
followed all my examinations at Eastport. In a forthcoming 
memoir of the Boston Society of Natural History all the details 
of these examinations will be given. 


EXPLANATION OF III. 


Genitals. 

Figure 1. Glandular organs supposed to be testes, seen from below. 

“* 2. Portion of left oviduct with its relation to the supposed testis. a, ovi- 
duct. 6, its external opening. c, testis. 

3. Left oviduct as it appears from the front through perivisceral wall. a, 
oviduct. 6, its external opening. c. internal opening. d, ovaries in 
pallial membranes. e, left divaricator muscle. F.F.F. Eggs entering, 
passing through, and escaping from oviduct. 

“4, Right oviduct seen from behind. a, intestine. 00, anterior occlusor 
muscles. c, oviduct. d, internal mouth of oviduct held in the ilio- 
parietal band “like a landing net in its loop.” e, ilio-parietal band. 
J, ventral mesentery. g, accessory heart of Hancock. 

“ 6, External orifice of oviduct. 

Note.—The severed portion of intestine is thrown into folds, in consequence of the 

contraction of the outer wall of intestine. 


Embryology. 
Figs. 1 to 12, showing various stages of embryo. 
Figs. 6 and 8, partial side views. 
Figs. 7 and 11, side views. 
Fig. 12, partial end view. 
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Art. XXXIII.—Frratum of the Errata, or “ A Few Millions ;” 
by ALFRED M. Mayer, Ph.D. 


I am indebted to Mr. A. Cowper Ranyard, of London, for 
calling public attention to errors existing in the illustrative ap- 
pendix to a research entitled “ Acoustical Experiments, &c.,” 
which article of mine the editor of Nature honored with a re- 
publication in his journal, on May 9, 1872. 

The existence of these errors has been known to me since a 
few weeks after the original publication of my paper; but as 
they did not affect in the least the subject proper of the 
research, and would be apparent to anyone who might take the 
trouble to review the calculations, I allowed them to pass un- 
noticed ; and even now I would not pursue the subject further 
had Mr. Ranyard really corrected my errors; but he has him- 
self committed the error of ‘‘ A Few Millions” (the title of his 
communication),* which he would attribute to me, when, in 
these words, he undertakes the correction of my figures: 
“ Taking the velocity of light as 185,300 miles per second, and 
the wave-length of D,, as given by Angstrém, at 000058950 
millimetres, gives 5,058,700,000,000,000 vibrations per second, 
or a little more than five thousand millions of millions, instead 
of a little less than six hundred millions of millions vibrations 
per second, as given by Dr. Mayer.” The following is the cor- 
rect calculation : 

185,300 miles= 298,212,000,000 millimeters 

0005895 millimeter 
and 5,058,700,000,000,000 (Mr. R.’s result) minus 505,870,000,- 
000,000 (Mr. M.’s result) gives Mr. Ranyard 4,552,830,000,000,- 
000 tremors. 

Thus it appears that both Mr. Ranvard and myself can com- 
mit errors in simple arithmetic ; but I am sure that our mutual 
friends will not attribute them to want of sufficient mathemat- 
ical culture to accomplish “a simple rule-of-three sum.” (A.C.R.) 
He that is without sin let him first cast a stone. I, however, 
do not wish Mr. Ranyard’s errors in any way to extenuate my 
own greater negligence, which has daed the appendix of 
my paper; containing, as it does, “some strange numerical 
errors, which perhaps it will be well to point out, lest some 
of your readers should make use of the numbers given at the 
po of the paper without previously testing them.” (A. C. R.) 
I will, therefore, ask my readers to substitute the following for 
the second paragraph under the heading of 

“Quantitative Relations in the experiments and analogical facts in 
the phenomena of light.” 


* See Nature, June 20, 1872, p. 142. 
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We will now examine the analogical phenomena in the case 
of light. Let fork No. 1, giving 256 vibrations a second, stand 
for 508,730,000,000,000 vibrations a second; which will be the 
number of vibrations made by the ray D, of the spectrum, if 
we adopt 800,000 kilometers per second as the velocity of 
light. Then fork No. 3 will represent 504,750,000,000,000 vibra- 
tions per second; which latter give a wave-length 0000048 
millimeter longer than that of D, and belong to a ray removed 
from D,, toward the red end of the spectrum, by eight times 
the distance which separates D, from D, We saw that fork 
No. 3, giving 254 vibrations a second, had to move toward 
the ear with a velocity of 8-734 feet to give the note produced 
by 256 vibrations per second, emanating from a fixed fork; so, 
if a star, which only sends forth those rays which vibrate 
504,750,000,000,000 times a second, should move toward the 
eye with a velocity of 2,442 kilometers, or 1,517 miles, its color 
would change to that given when D, emanates from a stationary 
soda-flame. 


Art. XXXIV.— On some points in the Geology of the South- 
west; by E. W. HiLGarpD, of the University of Mississippi. 


THE third annual Report of the Geological Survey of 
Louisiana, by Prof. F. V. Hopkins, contains a number of 
statements and discussions controverting, apparently at least, 
some of the facts and views heretofore published by me, 
especially as regards the quaternary history of the Mississippi 
Valley and Gulf of Mexico. While some of the points made 
by my respected friend are based merely upon misunderstand- 
ings, there are others which result from material differences in 
aes apprehension of facts, and as such require notice at my 

ands. 

As regards the inadmissibility of Prof. Hopkins’s conjecture 
that the Labrador current may have been instrumental in dis- 
tributing the drift over the Mississippi Valley, I have little to 
say that could add to the cogency of Prof. Dana’s remarks on 
the same subject, in the August number of this Journal. 
The southern drift bears everywhere the character of a 
deposit formed by “fresh water in a state of violent flow, 
and devoid, or nearly so, of animal life,” as I have repeated] 
stated, on the strength of an array of evidence against whic 
my friend does not bring a single paleontological, lithological, 
or stratigraphical fact. For the origin of that flood I do not 
hold myself responsible; but I must demur to the broad and 
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unqualified statements, that the drift “must date from the 
— of depression,” and that ‘‘ during a long period after the 

eposition of the drift the land stood at about its present level, 
allowing the valleys to be cut into the drift, etc.” If, as Prof. 
Hopkins assumes, the continent was so far depressed as to 
allow the Labrador current to sweep down the Mississippi Val- 
ley, how does he account for the occurrence of the large rounded 
pebbles in the Calcasieu wells, at a depth of 450 feet, and the 
extension of the drift beds (assumed by himself, and doubtless 
correctly) far out beneath the Gulf of Mexico? Or is he pre- 
pared to admit that an ocean current, with a minimum depth of 
1,150 plus 450 feet on the Gulf shore, could roll pebbles over 
hundreds of miles of ‘‘ continent” or plateau, and then and there 
form deposits with the wavy stratification of river alluvium, and 
totally devoid of marine fossils? So far as our experience goes, 
shallow running water, or the flux and reflux of waves and tides, 
alone produce such structure; and, ifso, the Gulf shore must 
have been elevated to the extent of at least 450 feet above its 

resent level, at the time the Calcasieu drift was deposited.+ 

oreover, the Calcasieu profiles$ show most convincingly the 
existence of ridges of denudation at the drift surface, as well as 
beneath it; and, similarly, subterranean ridges of drift mate- 
rial are frequently struck in wells on the Mississippi coast.+ 
The drift materials are, equally, the last thing so far found 
beneath the Port Hudson clays in the Mississippi bottom ;—to 
what extent they have filled up that ancient trough, future 
borings must determine. 

I cannot, therefore, see on what grounds Prof. Hopkins as- 
sumes that the erosion of the drift surface took place while the 
land stood “ nearly” at its present level. If, as I expect, drift 
gravel should be found underlying the strata of the New Or- 
leans well, the minimum elevation of the Gulf coast, during 
and even after the Drift period, would be increased by several 
hundred feet. And I cannot refrain from once more calling 
attention to the obvious difference between the chemical status 
of the stratified drift of the South, and that of Illinois and In- 
diana. In the latter, lignitized trees and layers of muck are 
abundant, indicating submersion at a comparatively recent 

eriod; while the “orange sand” of the Southwest, as hereto- 
ies repeatedly stated by me, as a rule contains nothing that is 
capable of further oxidation or solution by atmospheric agen- 
cies, unless it be silex. Such complete peroxidation and 
lixiviation, the effects of which have largely extended into 
underlying formations, | unquestionably indicate a long sub- 
aérial exposure, from which the Northwestern stratified drift 
was in a great measure exempt. 


* This Journal, November, 1869, p. 335. + Ibid, p. 344. 
$ Miss. Report, 1860, pp. 28 and 29. ] Miss. Rep., 1860, p. 23. 
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As regards the later formations, I note that the propriety of 
substituting Dana’s prior name of “Champlain period” by that 
of “Bluff period,” as proposed and carried out by Prof. Hopkins, 
seems to me at least doubtful. A descriptive name should at 
least give the predominant and essential character of the greater 
part of the formations concerned. That Swallow’s name, as 
applied to the Loess, is preéminently characteristic, no one that 
knows that formation, as invariably exhibited on the Mississippi 
and its great tributaries, will deny; while, apart from the Port 
Hudson bluff itself, few, probably, besides Prof. Hopkins and 
myself, know of any prominent example of bluffs formed by the 
Port Hudson strata—a formation as positively characterized by 

lateaus and prairies, from Pensacola to the Rio Grande, as the 
ea is by “ bluffs.” As for the Yellow Loam and its equiv- 
alents, spread like a blanket over the whole country, up hill 
and down, it is peculiarly apt, ¢f i situ, to be absent from bluff 
banks. 

The name apart, I am constrained to believe that, while appar- 
ently differing widely from me in his interpretation of the strata 
penetrated in the New Orleans artesian well of 1856, he never- 
theless agrees, substantially, in all but the use of aname. For 
when, on p. 185, he speaks of the Port Hudson strata as ‘the 
delta formed by the Mississippi, from the end of the Drift 
period to the beginning of the era of the Loess,” he merely 
differs from me in conferring the name of the “ Mississippi” 
upon that broad expanse of swamps, marshes, and lagoons 
which then filled the trough remaining after the Drift period, 
and through which the continental waters made their way as 
best they might. In this broad sense, I cheerfully admit the 
whole of the strata underlying New Orleans to be “ Mississippi 
delta deposits.” Similar ones, however, were at that time 
forming all along the northern and western Gulf border, con- 
stituting the “blue clay bottom ;” which, is as well known on 
the coast of Alabama and Texas, as is the sudden seaward 
slope at a variable distance from the main land, that Prof. 
Hopkins erroneously supposes to be peculiar to the mouths of 
the Mississippi, and to be formed by river deposit. 

But while the modern delta deposits proper everywhere ex- 
hibit an abundance of drift-wood particles, and a rapid alterna- 
tion of character corresponding to the frequent rise and fall of 
the river: the deeper deposits of the New Orleans well lack both 
these characteristics, being remarkably uniform through consid- 
erable thicknesses of material.* True, the shells so far as pre- 
viously known are of living species; but so far as I am aware, 
nothing else is expected of quaternary marine beds. Yet the 
fact that three or four of the species are not now known to be 


* See ‘‘ Report on the Age of the Delta,” in Rep. U. S. Eng. Dept. for 1870. 
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living in the Gulf or elsewhere, conveys a hint that when these 
“delta” deposits were made, the present state of things had not 
come to pass. From the somewhat arbitrary — of some 
paleontologists, the strata in question would even have to come 
under the head of marine Pliocene! ; 

I confess, also, to a violent distrust of the chemical method of 
identifying formations, as applied by my friend to deposits so 
exceedingly variable in their nature, and over such extensive 
areas. Had he gone to New Orleans instead of Arkansas, he 
might have found in the “drove wells” of that city about as 
‘great a variety of waters, as the two extremes he refers to as 
characterizing the Port Hudson and river deposit waters, 
respectively. That ‘tat various points between Baton Rouge 
and Arkansas, the alluvium is over a hundred feet in depth,” 
I have not the slightest doubt; for the same is true of the 
Mississippi river, whose ancient channels everywhere traverse 
the bottom. I therefore seriously demur to the sufficiency of 
the proof intended to be conveyed, that such is the least 
average depth of the alluvium. All direct stratigraphical 
‘observations heretofore made have led the observers to a con- 
trary conclusion.* 

As regards the Loess and Yellow Loam, I observe that Prof. 
Hopkins assigns to the age of the latter sundry deposits partly 
of earlier, partly of later date, whose nature and distribution 
differs entirely from that of the Yellow Loam proper. His 
description of the material as “a clayey silt, retaining a remark- 
able fineness of character over large areas,” can apply but very 
rarely indeed to the formation I have so designated ; which is 
_seagrscamayen J a loam or brick clay, always containing more or 

ess coarse sand, but modified somewhat, in accordance with the 

nature of the underlying strata,t in Louisiana as well as else- 
where. This is the case even where it is in situ; but where, as 
in the case mentioned by him as occurring on Sicily Island (p. 
177), it is merely a ¢a/us, commingled with the other materials 
furnished by the degradation of the hills, it of course will be 
changed according to the nature and amount of the admixture.t 
I doubt that there is any Yellow Loam to be found zn situ on 
Sicily Island. 

Te fine, more or less indurated silts, forming perpendicular 
walls when eroded, to which Prof. Hopkins refers, are clearly an- 
térior in time, and distinct from the Yellow Loam proper ; as may 
be seen at Port Hudson itself, and at numerous points along 
the edge of the Loess region in Mississippi, where a gradual 
transition into the Loess proper is frequently observable. It is 


* See Humphrey's and Abbot’s Report on the Mississippi river; this Journal, 
December, 1871, p. 402; Proceed. Am. Assoc. Adv. Sci., 1871, p. 252. 

+ Miss. Rep. 1870, p. 197, et al. 

‘$ Miss. Rep. 1860, pp. 319-20, and 198, §334. 
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for this reason that I have regarded the upper yellow silt 
stratum at Port Hudson as the probable equivalent of the 
Loess, or at least of its lower portion ;¢ and the same applies, 
in my view, to the materials exhibited as forming the level por- 
tion of Sicily Island, on the banks of Lake Louis; as well as, 
‘judging from description, to the body of the Bayou Magon 
hills) Similar materials underlie the very well defined Yellow 
Loam stratum on the fertile Cote Gelée, and the Opelousas 
prairie; while farther west, where these silts themselves have 
formed the soil, we have the poor white, putty-like soils of the 
Calcasieu pine-flats and “ Bay Galls;” or the ashy ones of the 
pine prairies. That the character of the Yellow Loam proper 
was still substantially the same even in this latitude, is shown 
by its outliers on the Five Islands, where (e. g., at Weeks’ 
island) the loam is undistinguishable from that overlying the 
Loess in Adams and Jefferson counties, Miss. 

In the upland regions of Louisiana, as well as in those of the 
adjoining States, there is generally little difficulty in recogniz- 
ing the Yellow Loam, where the ridges are not too abrupt ; 
except in so far that it is oftentimes not easy to determine 
whether it is in its original place, and that sometimes a hardpan 
transition stratum between it and the drift materials* is alone 
left on the hilltops. It is only near the larger river channels 
that its true geological relations can be clearly observed. 

Of course, not only do we find all over the country materials of 
more or less indefinite position and composition, resulting from 
the action of the aqueous and atmospheric agencies that have 
been at work since the deposition of the Loam; but at times we 
also find the geological place of the Loam occupied by materials 
bearing not the least resemblance to its usual facies. Such is 
the case, e. g., on the sandy uplands of south-east Mississippi, 
where a 5 to 8 foot stratum of sandy hardpan, fertile and quite 
distinct from any materials of the drift, caps all the ridges.t Its 
transitions into the common Loam confirm the conclusion de- 
rived from its position; just as is the case in the cretaceous 
prairies and “ flatwoods.” t 

Concerning the Grand Gulf group, I have to remark that I 
must differ from my friend as to the uselessness of “ speculating 
upon the absence of animal life in the waters that deposited it, 
until its outlines shall have been fully made out in Texas.” 
Nothing that can be found in Texas or elsewhere can in- 
validate the facts observed in Alabama, Mississippi and Louisi- 
ana, near to the main axis of the Mississippi embayment; where 
the maximum development of all the post-cretaceous forma- 
ticns on the Gulf border has manifestly taken place. If a slice 
of formation 125 miles wide at one point, over 200 feet in thick- 


* This Jour., Jan., 1869, p. 80. Miss. Rep., p. 198, §335. 
¢ Miss, Rep., p. 304. Tbid., pp. 198-99. 
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ness, and known to extend through six degrees of longitude 
with a remarkable uniformity of character, may not speak for 
itself, we shall have to suspend our discussions of a large por- 
tion of the geology of the globe. 

However, I am in possession of data and specimens from | 
Texas, sufficient to show the approximate correctness of the 
outline given in my “ Map of the Mississippi Embayment,” as 
well as the close correspondence of the character of the forma- 
tion in that State, to that exhibited by it in the Anacoco region, 
in western Louisiana. 

To the two localities of Cretaceous outcrops mentioned by 
Prof. Hopkins, I have to add another, viz: at King’s Salt Works, 
in Bienville; where a genuine “rotten limestone” forms the 
bed of Bayou Castor. 

University of Miss., August, 1872. 


ArT. XXXV.— Contributions from the Sheffield Laboratory of 
Yale College. No. XXV.—Results of a Chemical Investigation 
of some Points in the Manufacture of ‘‘ Malleable Iron ;” by 
RvussELL W. DAVENPORT, Ph.B. 


THE annealing process employed in making malleable iron 
consists, as is well known, in packing the castings with oxide 
of iron scale in cast-iron chests, placing six or eight of these 
chests upon the hearth of a kiln or furnace, resembling a rever- 
beratory furnace, and exposing them for five or six days to a 
bright red heat; the furnace is then allowed to cool, and the 
castings, as soon as they can be handled, are ready for finishing. 
The following analyses, made of two samples about 4 inch in 
thickness, each annealed twice and analyzed before and after 
each annealing, show what influence the process bas upon the 
impurities contained in the iron. It will be seen the iron used 
was a fairly good charcoal-iron. The unannealed castings, when 
broken, showed a white fracture, all the carbon being in the 
combined state. This last property must be possessed by all 
castings to insure the success of the process. The annealed 
castings when broken were up to the average toughness of 
“malleable iron,” and their strength did not materially decrease 
after the second annealing. 


I. Casting No.1. Before annealing. 
2. Average. 
Silicon, "44 445 
Phosphorus, 29 ‘ 815 
Manganese, 524 529 
Sulphur, 064 059 
Total Carbon, 3°44 3° 3°43 
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IL Casting No.1. After first annealing. 
1. 2. 

Silicon, 

Phosphorus, 

Manganese, 

Sulphur, 

Total Carbon, 1°53 


IIL. Casting No. 1. 


Silicon, 
Phosphorus, 
Manganese, 
Sulphur, 


Total Carbon, _ below 0°10 per cent. 
IV. Casting No. 2. Before annealing. 
1. 


Silicon, 

Phosphorus, 
Manganese, 

Sulphur, 
Total Carbon, 3°50 


V. Casting No.2. After first annealing. 
2. 

Silicon, 616 612 

Phosphorus, “290 291 

Manganese, 619 613 

Sulphur, "152 "143 

Total Carbon, “43 

VL Casting No.2. After second annealing. 

a Average. 

Silicon, 614 

Phosphorus, ‘ "295 

Manganese, ‘ 575 

Sulphur, ‘ ‘ “162 


Total Carbon, — below 0°10 per cent. 


From the above analyses the following conclusions may be 
drawn; first, that the silicon, phosphorus and manganese are in 
no way affected by the annealing process; second, that the 
amount of sulphur is not diminished and may be slightly in- 
creased; and third, that the amount of carbon is reduced by 
each annealing until finally a mere trace remains. The slight 
increase of sulphur shown by both sets of analyses is probabl 
due to the presence of that substance in the coal used for fuel. 
In regard to the change in the carbon a word must be said. 
The castings before annealing, containing 3} per cent of com- 
bined carbon, showed, on breaking, a white fracture, and were 
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verage. 
"438 
327 
067 
1°51 
fter second annealing. 
1. 2. Average. 
447 451 "449 
*31 *315 
‘51 "54 525 
081 
Average. 
58 585 
27 280 
“62 
10 105 
3°43 3°48 
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too hard to be cut by a drill; after the first annealing an inter- 
esting change showed itself in the fracture; a whitish surface 
extended in about ,'; of an inch on all sides, surrounding a 
dark core of dull black color; the line of change from the light 
to the dark was quite distinct, and the whole was easily cut by 
a drill. A portion of this white outside layer was filed off and 
the carbon determined to be present only in traces, while 
analyses II. and V. show the presence of a considerable amount 
of carbon, when a sample of the entire cross section was taken. 
The black core was noticeably smaller in the case of casting 
No. 2 than in casting No. 1, which accounts for the small 
amount of total carbon in analysis V. After the second anneal- 
ing the black core had entirely disappeared in both cases, the 
whole fracture being of the same appearance as the white bor- 
der mentioned above, the amount of carbon in a sample of the 
whole cross section, as shown by the analysis, was reduced to a 
trace. It would appear from the above that when a casting 
does not much exceed } of an inch in thickness, the carbon is 
eliminated throughout the whole mass by the 
ordinary annealing process; when, however, the casting is 
thicker, the elimination only extends from the surface into the 
mass for a certain distance, but may be carried farther in by a 
repetition of the process. It would also seem that in the inte- 
rior of a thick casting, where the amount of carbon is at all 
events only partially reduced, that which remains is by the 
high heat and subsequent slow cooling changed in its state of 
occurrence from combined carbon to a species of uncombined or 
— carbon; for where the iron before annealing is white 
and very hard, after annealing it shows a dark fracture and is 
quite soft. Its behavior, too, with nitric acid would lead to the 
same conclusion, for while the white unannealed iron dissolved 
perfectly in that reagent, upon standing a few hours, and gave 
to the solution the same clear brown color that is noticed when 
a high steel is so treated, the annealed “black heart,” as it is 
technically called, gave a dirty green color to the solution and 
a black carbonaceous residue remained. 

The manufacturers of ‘malleable iron” are occasionally 
troubled by a lack of toughness in the annealed castings when 
these are exposed to a sudden blow or toa bending strain. 
This weakness is at times doubtless caused by the natural rot- 
tenness of the iron owing to the presence of an excessive 
amount of silicon, phosphorus or sulphur; but it also must 
frequently be due to a crystalline structure which the iron 
under certain unknown conditions assumes while being annealed. 
This structure shows itself in the fracture of an annealed cast- 
ing in the form of bright crystalline faces which occasionally 
extend entirely across the fracture. 
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Further analyses were made of another specimen, before and 
after its annealing, which when, annealed and broken was brittle, 
and showed the crystalline structure to some extent. 


VII. Before annealing. 
2 


Average. 
Silicon, 677 580 
Phosphorus, "425 424 
Manganese, "154 117 165 
Sulphur, ‘116 112 ‘114 
Total Carbon, 3°277 3°285 3°281 
VIIL. After annealing. 
i, 2. Average. 
Silicon, 560 560 
Phosphorus, “46 "450 
Manganese, "136 
Sulphur, 113 113 
Total Carbon, below 0°10 per cent. 


The weakness in this case may perhaps be partially caused 
by the large amount of phosphorus present,but the next two 
analyses made of specimens, which when broken after being 
annealed were very brittle and showed a most decided crystal- 
line structure, go to prove that this phenomenon of crystalliza- 
tion cannot be attributed to the presence of an excessive 
amount of silicon, phosphorus or sulphur. 


IX. Once annealed, large crystalline faces in fracture. 
2. Average. 
Silicon, ‘ 46 450 
Phosphorus, "266 
Manganese, "182 223 
Sulphur, "133 139 
Carbon, below 0°10 per cent. 


X. Twice annealed, crystalline faces extended entirely across the 
Sracture. 
Average. 
Silicon, 585 593 
Phosphorus, 213 212 212 
Manganese, 149 158 153 
Sulphur, "092 118 "105 


Carbon, none or slight trace. 


The above analyses to seem afford no explanation of this crys- 
talline structure, and the cause of it can only be determined by 
careful experimenting and by the comparison of a large number 
of trustworthy analyses. 

The next analysis was made of an annealed casting which 
when bent showed a greater degree of toughness than common. 
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It was of circular section } inch in diameter, and was bent cold 
through an angle of 90° without showing fracture. 


XI. i 2. Average. 
Silicon, ‘717 "722 719 
Phosphorus, ‘206 "202 
Manganese, 273 ‘268 ‘270 
Sulphur, 035 ‘037 036 
Total Carbon, 1°840 1°844 1*842 

From this analysis it may be inferred that the silicon may run 
as high as 0°7 per cent without effecting the toughness of the 
annealed product, while it also tends to show, what might cer- 
tainly be expected, that an iron low in phosphorus and sulphur 
is most suitable for making malleable iron 

In regard to the chemical processes used in making the above 
analyses, in most of the important points I followed the 
methods for the analysis of iron and steel, given in the last 

American edition of Fresenius, and I departed from these meth- 

ods only in such details as Prof. Allen, of the Sheffield Scien- 

tific School Laboratory, kindly recommended. All the speci- 

mens examined except, No. XI, were obtained from Messrs. O. 

B. North & Co., of New Haven, whose courtesy in specially 

preparing and re-annealing the iron for this investigation 1s 

gratefully acknowledged. 


Art. XXXVI.—Descriptions of a few new species, and one new 
genus, of Silurian Fossils, from Ohio ;* by F. B. MEEK. 


PROTASTER ? GRANULIFERUS Meek. 


Disk small, apparently circular; rays rather slender, and of 
unknown length. Dorsal surface of disk and rays covered by 
an integument composed of innumerable minute grains of 
calcareous matter. Ventral side of disk not well exposed in 
the specimen but apparently provided, in the interradial spaces, 
with minute spines directed outward. Oral pieces not well 
exposed in the specimen. Arm-pieces regularly alternating, 
but apparently rectangular at their inner ends, and not inter- 
locking along the minute mesial impressed line, longer trans- 
versely than in the direction of the length of the rays; each 
largely excavated at its anterior outer end so as to form a large 
pore, or pore-like depression, and divided transversely by a 
furrow into two parts, the anterior one of which is very short, 
and the posterior longer and marked by a minute pit at its 


* These fossils are to be fully illustrated and described in the report of the Ohio 
Geological Survey. 
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inner end ; about eight or nine of these pieces in each range of 
each ray included within the margin of the disk. Outer arm- 
pieces (adambulacral of some) smaller than those of the inner 
ranges, and placed edge upward, with an oblique outward 
direction so as to imbricate outward or toward the extremities 
of the rays; each bearing one or more minute articulating 
spines. 

P Breadth of disk, about 0°48 inch; breadth of arms at their 
inner ends, 0°10 inch. 

The only specimen I have seen that is certainly known to 
belong to this species is very imperfect, being merely an incom- 
plete disk, and the inner ends of the rays. It does not con- 
form to the characters of Protaster given in Prof. Forbes’s 
diagnosis, in all respects, since its disk, especially on the upper 
side, is covered by an integument composed of a vast nt 0 
of very minute grains of calcareous matter, instead of distinct 
imbricating scales. It is therefore not improbable that perfect 
specimens would show other characters that would warrant the 
establishment of a new genus or sub-genus for such forms, in 
which case the name Alepidaster might be applied tothe group, 
which would probably also include Protaster gregarius of Meek 
and Worthen. 

I have intentionally avoided, in the foregoing description, 
the use of the terms ambulacral and adambulacral pieces, 
applied wy some in describing the arms of species of Protaster 
and similar forms, because it seems doubtful whether these 
terms can be properly applicable to such types. I should cer- 
tainly think not, if these types belong tu the Ophiuroidea (in which 
no ambulacral furrows exist) instead of to the Asteroidea. <Ac- 
cording to Dr. Wright, however (see Brit. Foss., Echinodermata, 
p. 82), Protaster Miltoni of Salter has a well developed madre- 
poriform body, and hence would belong to the Asteroidea. Yet 
itis very curious that these types seem to have no proper 
ambulacral canals, and we have apparently no positive evidence 
that the viscera of the animal were not confined to the disk, as 
in the Ophiurordea. 

Locality and position.—-Middle part of Cincinnati group of 
the Lower Silurian, Moore’s Hill, in Indiana; Mr. Dyer’s 
collection. 


PALAASTER INCOMPTUS M. 


Small; rays rather short, or only about once and a half as 
long as their breadth at the inner ends, and rapidly tapering to 
their outer extremities, which are more or less angular. Disk 
equaling in breadth the length of the rays. Dorsal side of rays 
composed each of three rows of about nine pieces* each, that 


* In some of the rays these appear, but this is probably due to the exposure of 
ove of the marginal rows of the rays by oblique pressure. 
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are wider than long, and increase rather rapidly in size inward 
to the margin of the disk, which is made up of smaller pieces ; 
a few very minute pieces apparently sometimes occur between 
the rows on the dorsal side of the rays. Surface of dorsal 

ieces a little roughened, but apparently without spines. 

adreporiform piece rather small, a little oval, or almost cir- 
cular, nearly flat, and marked by very fine, irregularly inter- 
rupted radiating striz. Ventral side unknown. 

Greatest breadth across, between the extremities of rays on 
opposite sides, 0°90 inch; length of rays, 0°35 inch; byeadth of 
same at inner ends, about 0°22 inch; length of madreporiform 
pieces, 0°08 inch ; breadth of same, 0:07 inch. 

This species seems to be related to P. matutinus Hall, but 
has proportionally shorter and broader rays, that are also less 
pointed at the extremities. Its dorsal pieces are also less close- 
fitting, and appear to have at some points a few very minute 
intercalated pieces between the rows of the rays. This latter 
character, however, is not clearly visible in the specimen. A 
more important distinction is the absence, in the species under 
consideration, of the circle of stellate pieces seen on the dorsal 
side of the disk of P. matutinus, which, according to Prof. 
Hall’s figure, published in the 20th Regents’ Report, seems to 
want the well-defined madreporiform pieces seem in the species 
under consideration, or at least not to have it distinguishable 
from four other radiately marked pieces that alternate with the 
stellate pieces mentioned. As in that species, this has the two 
inner marginal pieces, that connect with each other at the axis 
of the rays, rather decidedly larger than those next to them, 
but of different form, being wider than long instead of the 
reverse, or with their greater diameters arranged transversely, 
and each provided with a kind of mesial protuberance on the 
inner sicle. 

The only specimen of this species I have seen is firmly 
attached to a foliated expansion of coral, so as to conceal the 
ventral side entirely. It was evidently lying dead on its back, 
on the bottom of the sea, when the coral commenced growing 
upon its ventral side; and afterward the coral not only covered 
this side entirely, but grew some distance in all directions, 
even beyond the extremities of its rays. This gives it much 
the appearance of having firmly attached itself to the coral 
parasitically ; but this is evidently not the case, because it is 
its entire ventral side that is attached out to the very extremi- 
ties of its rays. 

Locality and position.—Cincinnati group of the Lower 
Silurian, at Cincinnati, Ohio. Mr. Dyer’s collection. 


Note.—A fine star-fish recently sent tome by Mr. Dyer, from 
the Cincinnati rocks, presents many features indicating close rela- 
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tions to Paleaster granulosus of Hall; and yet a critical compari- 
son with his description (he has not yet published a figure of that 
species), leads me to think it most probably distinct. It has about 
the same proportional length and breadth of rays; but instead 
of being “obtusely rounded at the extremities,” the rays are 
acutely angular at the ends. Again, instead of having the mar- 
ginal and adambulacral pieces numbering, in a space of one inch 
and a quarter from the apex of a ray, twenty-five of the first, and 
forty-two to forty-three of the latter, on each side of the ambulacral 
furrow, it shows in the same space twenty-eight marginal and 
thirty-two adambulacral pieces on each side—the number of 
adambulacral pieces being about ten less on each side in the same 
space from the apex—a rather decided difference, thus also show- 
ing the inner rows to be composed of proportionally larger pieces. 
Its two rows of ambulacral ossicula are, as in P. granulosus, com- 
posed of short wide pieces (numbering about thirty-two in the 
space given above), with each a linear-ridge running across its 
entire breadth as in that species, but this ridge does not show the 
obliquity mentioned in Prof. Hall’s description. 

On the upper side there are near the middle, of each ray, about 
fourteen rows of small alternating convex pieces. All of the 
pieces are granular, and each of the marginal and adambulacral 
pieces has a minute tubercle for the articulation of a small spine, 
the largest of which are about 0°10 inch in length. Those of the 
dorsal side also seem to have supported much more minute spines. 
The specimen is not in a condition to show the oral pieces, or 
the madreporiform piece. 

It differs materially from P. Dyeri, not only in being much 
smaller, but in the entirely different form and more numerous 
rows of its dorsal pieces, which are also decidedly more close- 
fitting. If this should prove to be a new species, I would propose 
to call it Palewaster speciosus. 

Its dimensions are as follows: length of rays 1°40 inch ; breadth 
of do. as flattened somewhat by pressure, 0°62 inch; breadth of 
disk, about 0°80 inch. 


RHYNCHONELLA NEGLECTA, var. SCOBINA. 


Shell rather small, sub-trigonal, compressed, or sometimes in 
large specimens quite gibbous, with the mesial fold very 
prominent and narrow. Dorsal valve bearing on the mesial 
fold four plications, the middle two of which are more prom- 
inent and larger than the other two, one of which latter occupies 
each slope of the fold; lateral slopes each provided with about 
six angular plications; beak incurved. Ventral valve with 
mesial sinus corresponding to the fold of the other valve, and 
bearing three plications, the middle one of which is usually 
somewhat larger than the others ; lateral slopes each with about 
six plications ; beak small, pointed and arched, but not strongly 
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incurved, projecting moderately beyond that of the other valve. 
Surface ornamented by fine marks of growth, and numerous 
minute, distinct, regularly disposed granulations. 

Length of one of the largest, and most gibbous specimens, 
0°55 inch; breadth of do., 050 inch; convexity of same, 0°53 
inch. Other individuals of near the same length and breadth 
have a convexity of only 0°25 inch. 

This form agrees almost exactly in general outline, as well as 
in the number and arrangement of the plications, with A. neglecta 
Hall, from New York, Niagara and Clinton groups. But if 
that sheli has been correctly figured and described, from well- 
preserved specimens, it must be distinct from this, as there are 
no surface granulations illustrated in the fgures or mentioned 
in the description of the New York species; while they are 

uite distinctly and beautifully defined on those before me from 
Ohio. As the New York Niagara fossils are usually found in 
a good state of preservation, it is very improbable that such a 
character could have escaped attention in A. neglecta. I there- 
fore feel strongly inclined to regard the shell under considera- 
tion as a distinct species; but as it agrees so closely in other 
characters with #. neglecta, have concluded to view it, for the 
present, as a variety of that shell, under the name scobina, 
which can be retained for it should it prove, as I think it will, 
to be a distinct species. 

It is possible that the internal characters of the species will 
be found to differ generically from those of Rhynchonella, a 
distinctly granulated surface being unusual in that genus. 

Locality and position.—Clinton group, Dayton, Ohio. Found 
by Prof. Orton. 


PLEUROTOMARIA (SCALITES ?) TROPIDOPHORA M. 


Shell rather small, obliquely rhombic in general outline, as 
seen in a side view ; height somewhat greater than the breadth ; 
spire conical, with an apical angle varying from 70° to 90°; 
volutions four to four and a half; each flattened, or sometimes 
slightly concave above, with an outward slope from the suture 
to a prominent angle that passes around the middle of the body- 
turn, and below the middle of those of the spire, to which it 
imparts a somewhat turreted appearance; suture moderately 
distinct, but not channeled ; lower side of body-volution slop- 
ing rapidly inward from the mesial angle, a little below which 
there usually revolves an obscure, undefined ridge; aperture 
rhombic subquadrate; surface nearly smooth, but sometimes 
showing under a magnifier very obscure lines of growth, that 
curve very strongly backward as they approach the angle 
around the middle of the body-volution, both above and below 
—thus indicating the presence of a deep sinus in the lip, that 
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widens rapidly forward, though there is no defined revolving 
band at the angle. 

Length or height, 0.55 inch ; breadth about 0.50 inch. 

This shell possesses some of the characters of both Pleuro- 
tomaria and NScalites. In general appearance it is most like 
some types of the former; but it seems to be entirely without 
the revolving band seen on the species of that genus. Its lines 
of growth, however, have the very strong, oblique backward 
curve seen in those of Scalites (in which group there is no 
revolving band), thus showing that its lip, when entire, must 
have had a deep notch at the termination of the angle of the 
body-whorl. This notch, however, does not appear to terminate 
in a deep sharply cut slit, as we most generally see in Pleuro- 
tomaria; but it seems to have terminated at, and widened 
— forward from, the angle of the volutions. Specifically, 
this shell is related to Pleurotomaria selecta of Billings, from 
which it differs in having its strie of growth nearly obsolete, 
and in wanting the revolving angle just below the suture, seen 
in that species. 

Locality and position.—Cincinnati group, at Cincinnati, Ohio. 
Mr. A. S. Miller's collection. 


Genus Dicraniscus* M. 
Shell inequivalve, hinge line straight, rather long, hinge pro- 


vided with teeth and sockets. Ventral valve with a well 
developed cardinal area, divided in the middle by a triangular 
fissure sometimes partly closed above by a very small false- 
deltidium ; beak imperforate; interior without dental or other 
laminz, or processes of any kind; muscular impressions un- 
known. Ventral valve without a well developed area, but 
provided with an extremely prominent, bifurcating cardinal 
oma and on each side of the base of this with a prominent 
rachial process directed obliquely outward ; while just out- 
side of each of the latter there is a socket for the reception of 
the teeth of the other valve; muscular impression small, and 
placed in the bottom of the valve some distance in advance of 
the hinge. Shell substance very thick about the hinge, and 
showing an imperfectly fibrous structure when broken, the fibers 
being arranged at right angle to the surface of the valves. 

I have had specimens of this remarkable shell under consid- 
eration for nearly a year; but have been waiting for others to 
be found that would show its characters more clearly, all of 
those seen being fragmentary. Somewhat better specimens 
have recently been found by Prof. Orton, but none nearly en- 
tire have yet been discovered. Those now at hand, however, 


* Dimin. of dixpavoc, a two pronged fork; in allusion to the long bifid cardinal 
process. 
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give the means of making out its generic and specific characters 
with some degree of detail, though we yet want specimens show- 
ing the exact form of the entire shell, and the muscular impres- 
sions of the ventral valve. 

With regard to its family affinities, it would be unsafe to 
venture an opinion without better material for study. I know 
of no other brachiopod with so long a cardinal process except- 
ing Stringocephalus ; but it differs entirely from that genus in 
wanting the prominent mesial internal septum in the ventral 
valve, as well as in having the beak of this valve very short— 
even less produced than that of the other valve, and the foramen 
very small with no perforation through the minute false-delti- 
dium sometimes covering the upper part of the foramen. 

It is probably more nearly related to Stricklandinia of Bill- 
ings; but on comparing some of the specimens sent to him by 
Prof. Orton, Mr. Billings writes that he thinksit entirely distinct 
from his genus, which he says has no such cardinal process. 
The ventral valve of our shell also differs in having no trace 
of the triangular internal chamber, seen under the beak of 
Stricklandinia. 

DicRANISCUS ORTONI M. 


Shell truncato-suboval, or suborbicular, with front narrowly 
rounded; hinge-line less than the greatest breadth. Ventral 
valve less convex than the dorsal, and provided with a mod- 
erately deep mesial sinus not extending to the beak; cardinal 
area rather low, well defined, and standing nearly at right 
angles to the plane of the valves, but slightly arched backward ; 
beak very small and scarcely projecting beyond the margin of 
the area, with its point sometimes slightly arched. Dorsal 
valve moderately convex, and rising into an undefined mesial 
fold or prominence on the anterior slope; beak rather promin- 
ent, or at least more so than that of the other valve, and more 
incurved ; area wanting or very narrow and obscure; cardinal 
process very long, a little curved, rounded, and rather slender 
below, and divided above for about half way down, the divis- 
ions being moderately diverging, slender, and somewhat 
furrowed on their posterior sides above. Surface smooth. 

As I have seen no entire specimens, I cannot give measure- 
ments, though the shell probably attained a length of one inch 
and a quarter, with a breadth of about one inch, and a con- 
vexity of perhaps three quarters of an inch. 

It was some time before I could believe that the separate 
ventral valves of this shell really belonged to the same species 
as the dorsal; because I could not understand how so very 
prominent a cardinal process as that possessed by the latter 
could possibly be received into a ventral valve with no deeper 
concavity than is presented by these specimens. It was, there- 
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fore, not until Prof. Orton found a broken specimen with 
portions of the two valves united, and showing this process in 
place, that I was aware that the dorsal valve has its beak so 
incurved as to give this cardinal process an oblique forward 
direction within the other valve. Even then, however, it seems 
to touch the bottom of the ventral valve. 

The specific name is given in honor of Prof. Edward Orton, 
who discovered the only specimens of the species known. 

Locality and position.—Summit of the Clinton group, near 
Dayton, Ohio. 


Norre.—Among the specimens sent to me from Cincinnati, Ohio, 
by Mr. A. S. Miller of that city, there are two examples of an 
Orthis, agreeing in form and general appearance with O. plicatelia, 
but differing in being considerably larger, and in having a 
decidedly lower ventral area, with the beak of the same valve 
more incurved than in any authentic specimens of that shell 1 have 
ever seen. It also presents a curious triple arrangement of the 
costz, caused by each of them giving off a smaller one on each 
side at about half the distance between the beak and free margins, 
the main rib always continuing larger and much more prominent 
than the others to the margin; while the spaces between each 
bundle thus formed are proportionally wider and deeper than we 
see in O. plicatella as usually found. These characters give this 
shell a peculiar appearance that leads me to think it will probably 
be found to belong to an undescribed species. As I know nothing 
of its internal characters, however, and the species of this type of 
Orthis are known to be quite variable, I feel some doubts about 
the propriety of describing it as a new species. It seems to me, 
however, to differ from the O. plicatella and O. fissicosta in more 
important characters than they differ from each other. Should 
other collections show this form to be a distinct species, I would 
propose for it the name O. triplicatella. 

The larger of the two specimens seen measures 0°70 inch in 
length, 1°40 inch in breadth, and 0°40 inch in convexity. 


RT. XXXVIL—Discovery of a New Planet; by C. H. F. 
PETERS. From a letter, dated Litchfield Observatory, Hamil- 
ton College, August 2+. 


Last night another new planet came into my view. It is 
rather bright, and about the 10th magnitude; the following 
positions were determined : 

1872. H. C. m. t. a (124) 6 (124) 

h m 8 o “ 
Aug. 23. 12 28 6 22 21 23°59 —7 18 28°8 (10 comp.) 
- 13 22 49 22 21 21°64 —7 18 42°3 ( 5 comp.) 
Whence its daily motion is inferred to be about 515 in right 


ascension, and 6’ in declination toward the south. 
Am. Jour. Series, Vou. IV, No. 22.—Ocr., 1872. 
1 
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ArT. XXXVIII.—Address before the American Association at its 
recent meeting in Dubuque, Towa ; by Prof. Asa GRay. 


THE session being now happily inaugurated, your presiding 
officer of the last year has only one duty to perform before he 
surrenders the chair to his successor. If allowed to borrow a 
simile from the language of my own profession, I might liken 
the president of this association to a biennial plant. He flour- 
ishes for the year in which he comes into existence, and per- 
forms his appropriate functions as presiding officer. When the 
second year comes round he is expected to blossom out in an 
address and disappear. Each president, as he retires, is natu- 
rally expected to contribute something from his own investiga- 
tions, or his own line of study; usually to discuss some partic- 
ular scientific topic. 

Now, although I have cultivated the field of North American 
botany with some assiduity for more than forty years, have re- 
viewed our vegetable hosts and assigned to no small number of 
them their names and their place in the ranks, yet, so far as our 
own wide country is concerned, I have been to a great extent a 
closet botanist. Until this summer I had not seen the Missis- 
sippi, nor set foot upon a prairie. 

To gratify a natural interest, and to gain some title for ad- 
dressing a body of practical naturalists and explorers, I have 
made a pilgrimage across the continent. I have sought and 
viewed in their native haunts many a plant and flower which, 
for me, had long bloomed unseen, or only in the hortus siccus, 
I have been able to see for myself what species and what forms 
constitute the main features of the vegetation of each successive 
region, and record—as the vegetation unerringly does—the 
permanent characteristics of its climate. 

Passing on from the eastern district, marked by its equably 
distributed rain-fall, and therefore naturally forest-clad, 1 have 
seen the trees diminish in number, give place to wide prairies, 
restrict their growth to the borders of streams, and then disap- 
pear from the boundless drier plains; have seen grassy plains 
change into brown and sere desert—desert in the common sense, 
but hardly anywhere botanically so: have seen a fair growth 
of coniferous trees adorning the more favored slopes of a 
mountain range, high enough to compel summer showers; 
have traversed that broad and bare elevated region shut off on 
both sides by high mountains from the moisture supplied b 
either ocean, and longitudinally intersected by sierras which 
seemingly remain as naked as they were born; and have reached 
at length the westward slopes of the high mountain barrier, 
which, refreshed by the Pacific, bears the noble forests of the 
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Sierra Nevada and the Coast Range, and among them trees 
which are the wonder of the world. As I stood in their shade, 
in the groves of Mariposa and Calaveras, and again under the 
canopy of the commoner redwood, raised on columns of such 
majestic height and ample girth, it occurred to me that I could 
not do better than to share with you, upon this occasion, some 
of the thoughts which possessed my mind. In their develop- 
ment they may perhaps lead us up to questions of considerable 
scientific interest. 

I shall not detain you with any remarks (which would now 
be trite) upon the size or longevity of these far-famed Sequoia 
trees, or of the sugar pines, incense cedar, and firs associated 
with them, of which even the prodigious bulk of the dominating 
Sequoia does not sensibly diminish the grandeur. Although 
no account and no photographic representation of either species 
of the far-famed Sequoia trees gives any adequate impression of 
their singular majesty—still less of their beauty—yet my inter- 
est in them did not culminate merely nor mainly in considera- 
tions of their size and age. Other trees in other parts of the 
world may claim to be older. Certain Australian gum trees 
( Hucalypt:) are said to be taller. Some, we are told, rise so 
high that they might even cast a flicker of shadow upon the 
summit of the pryamid of Cheops. Yet the oldest of them 
doubtless grew from seed which was shed long after the names 
of the pyramid builders had been forgotten. So far as we can 
judge from the actual counting of the layers of several trees, no 
Sequoia now alive can sensibly antedate the Christian era. 

Nor was I much impressed with an attraction of man’s adding. 
That the more remarkable of these trees should bear distin- 
guishing appellations seems proper enough. But the tablets 
of personal names which are affixed to many of them in the 
most visited groves—as if the memory of more or less notable 
people of our day might be made more enduring by the jux- 
taposition, do suggest some incongruity. When we consider 
that a hand’s breadth at the circumference of any one of the 
venerable trunks so placarded has recorded in annual lines the 
lifetime of the individual thus associated with it, one may ques- 
tion whether the next hand’s-breadth may not measure the fame 
of some of the names thus ticketed for adventitious immortality. 
Whether it be the man or the tree that is honored in the connec- 
tion, probably either would live as long in fact and in memory 
without it. 

One notable thing about these Sequoia trees is their isolation. 
Most of the trees associated with them are of peculiar species, 
and some of them are nearly as local. Yet every pine, fir and 
cypress in California is in some sort familiar, because it has 
near relations in other parts of the world. But the redwoods 
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have none. The redwood—including in that name the two 
species of big trees’ —belongs to the general cypress family, 
but is sui generis. Thus isolated systematically, and extremely 
isolated geographically, and so wonderful in size and port, they 
more than other trees suggest questions. 

Were they created, thus local and lonely, denizens of Cali- 
fornia only; one in limited numbers in a few choice spots on 
the Sierra Nevada, the other along the Coast Range from the 
Bay of Monterey to the frontiers of Oregon? Are they veri- 
table Melchisedecs, without pedigree or early relationship, and 
possibly fated to be without descent? 

Or are they now coming upon the stage (or rather were they 
coming but for man’s interference) to play a part in the future? 

Or are they remnants, sole and scanty survivors of a race that 
has played a grander part in the past, but is now verging to 
extinction? Have they had a career, and can that career be 
ascertained or surmised, so that we may at least guess whence 
they came, and how and when? 

Time was, and not long ago, when such questions as these 
were regarded as useless and vain, when students of natural 
history, unmindful of what the name denotes, were content with 
a knowledge of things as they now are, but gave little heed as 
to‘how they came to be so. Now, such questions are held to be 
legitimate, and perhaps not wholly unanswerable. It cannot 
now be said that these trees inhabit their present restricted 
areas simply because they are there placed in the climate and 
soil of all the world most congenial to them. These must in- 
deed be congenial or they would not survive. But when we 
see how Australian Eucalyptus trees thrive upon the California 
coast, and how these very redwoods flourish upon another con- 
tinent; how the so-called wild oat (Avena sterilis of the Old 
World) has taken full possession of California; how that cattle 
and horses, introduced by the Spaniard, have spread as widely 
and made themselves as much at home on the plains of the La 
Plata as on those of Tartary, and that the cardoon thistle seeds, 
and others they brought with them, have multiplied there into 
numbers probably much exceeding those extant in their native 
lands; indeed, when we contemplate our own race, and our own 
particular stock, taking such recent but dominating possession 
of this New World; when we consider how the indigenous 
flora of islands generally succumbs to the foreigners which 
come in the train of man; and that most weeds (i. e, the 
prepotent plants in open soil) of all temperate climates are not 
“to the manor born,” but are self-invited intruders, we must 
needs abandon the notion of any primordial and absolute adap- 
tation of plants and animals to their habitats which may stand 
in lieu of explanation, and so preclude our inquiring any fur- 
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ther. The harmony of Nature and its admirable perfection need 
not be regarded as inflexible and changeless. Nor need Nature 
be likened to a statue, or a cast in rigid bronze, but rather to an 
organism, with play and adaptability of parts, and life and even 
soul informing the whole. Under the former view, Nature 
would be “the faultless monster which the world ne’er saw,” 
but inscrutable as the Sphinx, whom it were vain, or worse, to 
—_ of the whence and whither. Under the other, the per- 
ection of nature, if relative, is multifarious and ever renewed ; 
and much that is enigmatical now may find explanation in some 
record of the past. 

That the two species of redwood we are contemplating origi- 
nated as they are and where they are, and for the part they are 
now playing, is, to say the least, not a scientific supposition, nor 
in any sense a probable one. Nor is it more likely that they are 
destined to play a conspicuous part in the future, or that they 
would have done so, even if the Indian’s fires and the white 
man’s axe had spared them. The redwood of the coast (Sequoia 
sempervirens) has the stronger hold upon existence, forming as 
it did large forests throughout a narrow belt about three hun- 
dred miles in length, and being so tenacious of life that every 
large stump sprouts into a copse. But it does not pass the Bay 
of Monterey, nor cross the line of Oregon, although so grandly 
developed not far below it. The more remarkable Sequova 
gigantea of the Sierra exists in numbers so limited that the 
separate groves may be reckoned upon the fingers, and the 
trees of most of them have been counted, except near their 
southern limit, where they are said to be more copious. A 
species limited in individuals holds its existence by a precarious 
tenure ; and this has a foothold only in a few sheltered spots, 
of a happy mean in temperature and locally favored with mois- 
ture in summer. Even there, for some reason or other, the 
pines with which they are associated (Pinus Lambertiana and P. 
ponderosa), the firs (Abies grandis and A. amabilis), and even the 
incense-cedar (Libocedrus decurrens) possess a great advantage, 
and, though they strive in vain to emulate their size, wholl 
overpower the Sequoias in number. “To him that hath shall 
be given.” The force of numbers eventually wins. At least 
in the commonly visited groves Sequoia gigantea is invested in 
its last stronghold, can neither advance into more exposed posi- 
tions above, nor fall back into drier and barer ground below, 
nor hold its own in the long run where it is, under present con- 
ditions ; and a little further drying of the climate, which must 
once have been much moister than now, would precipitate its 
doom. Whatever the individual longevity, certain if not speedy 
is the decline of a race in which a high death-rate afflicts the 
young. Seedlings of the big trees occur not rarely, indeed, 
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but in meagre proportion to those of associated trees; and small 
indeed is the chance that any of these will attain to “the days 
of the years of their fathers.” ‘‘ Few and evil” are the days of 
all the forest likely to be, while man, both barbarian and 
civilized, torments them with fires, fatal at once to seedlings, 
and at length to the aged also. The forests of California, proud 
as the State may be of them, are already too scanty and insuff- 
cient for her uses. Two lines, such as may be drawn with one 
sweep of a small brush over the map, would cover them all. 
The coast redwood,—the most important tree in California,— 
although a million times more numerous than its relative of the 
Sierra, is too good to live long. Such is its value for lumber 
and its accessibility, that, judging the future by the past, it is 
not likely, in its primeval growth, to outlast its rarer fellow- 
species. 

Happily man preserves and disseminates as well as destroys. 
The species will probably be indefinitely preserved to science, 
and for ornamental and other uses, in its own and other lands; 
and the more remarkable individuals of the present day are 
likely to be sedulously cared for, all the more so as they 
become scarcer. 

Our third question remains to be answered: Have these 
famous Sequoias played in former times and upon a larger 
stage a more imposing part, of which the present is but the 
epilogue? We cannot gaze high up the huge and venerable 
trunks, which one crosses the continent to behold, without 
wishing that these patriarchs of the grove were able, like the 
long-lived antediluvians of Scripture, to hand down to us, 
through a few generations, the traditions of centuries, and so 
tell us somewhat of the history of their race. Fifteen hundred 
annual layers have been counted, or satisfactorily made out, 
upon one or two fallen trunks. It is probable that close to the 
heart of some of the living trees may be found the circle that 
records the year of our Saviour’s nativity. A few generations 
of such trees might carry the history a lone way back. But 
the ground they stand upon, and the marks of very recent 
geological change and vicissitude in the region around, testify 
that not very many such generations can have flourished just 
there, at least in an unbroken series. When their site was 
covered by glaciers, these Sequoias must have occupied other 
stations, if, as there is reason to believe, they then existed in 
the land. 

I have said that the redwoods have no near relatives in the 
country of their abode, and none of their genus anywhere else. 
Perhaps something may be learned of their genealogy by in- 
quiring of such relatives as they have. There are only two of 
any particular nearness of kin; and they are far away. One is 
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the bald cypress, our southern cypress, Taxodium, inhabiting 
the swamps of the Atlantic coast from Maryland to Texas, 
thence extending into Mexico. It is well known as one of the 
largest trees of our Atlantic forest-district, and, although it 
never (except perhaps in Mexico, and in rare instances) attains 
the portliness of its western relatives, yet it may equal them in 
longevity. The other relative is Glyptostrobus, a sort of modi- 
fied Taxodium, being about as much like our bald cypress as 
one species of redwood is like the other. 

Now species of the same type, especially when few, and the 
type peculiar, are, in a general way, associated geographically, 
t. €, inhabit the same country, or (in a large sense) the same 
region. Where it is not so, where near relatives are separated, 
there is usually something to beexplained. Here is an instance. 
These four trees, sole representatives of their tribe, dwell almost 
in three separate quarters of the old world; the two redwoods 
in California, the bald cypress in Atlantic North America, its 
near relative, Glyptostrobus, in China. 

It was not always so. In the Tertiary period, the geological 
botanists assure us, our own very T'axodium, or bald cypress, 
and a Glyptostrobus, exceedingly like the present Chinese tree, 
and more than one Sequoia, co-existed in a fourth quarter of 
the globe, viz., in Europe! This brings up the question: Is it 
possible to bridge over these four wide intervals of space and 
the much vaster interval of time, so as to bring these extraor- 
dinarily separated relatives into connection. The evidence 
which may be brought to bear upon this question is various 
and widely scattered. I bespeak your patience while I en- 
deavor to bring together, in an abstract, the most important 
points of it. 

Some interesting facts may come out by comparing generally 
the botany of the three remote regions, each of which is the 
sole home of one of these three genera, ¢. e., Sequoia in Cali- 
fornia, Taxodium in the Atlantic United States, and Glyptos- 
trobus in China, which compose the whole of the peculiar tribe 
under consideration. 

Note then, first, that there is another set of three or four 
peculiar trees, in this case of the yew family, which has just 
the same peculiar distribution, and which therefore may have 
the same explanation, whatever that explanation be. The genus 
Torreya, which commemorates our botanical Nestor and a for- 
mer president of this association, Dr. Torrey, was founded upon 
a tree rather lately discovered (that is, about thirty-five years 
ago) in northern Florida. It is a noble, yew-like tree, and very 
local, being known only for a few miles along the shores of a 
single river. It seems as if it had somehow been crowded 
down out of the Alleghanies into its present limited southern 
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quarters; for in cultivation it evinces a northern hardiness. 
Now another species of Torreya isa characteristic tree of Japan ; 
and the same, or one very like it indeed, inhabits the Himalayas, 
—belongs, therefore, to the Eastern Asiatic temperate region, 
of which China is a part, and Japan, as we shall see, the por- 
tion most interesting to us. There is only one more species of 
Torreya, and that is a companion of the redwoods in California. 
It is the tree locally known under the name of the California 
nutmeg. In this case the three are near brethren, species of 
the same genus, known nowhere else than in these three 
habitats. 

Moreover, the Torreya of Florida has growing with it a yew 
tree; and the trees of that grove are the only yew trees of 
Eastern America; for the yew of our northern woods is a 
decumbent shrub. The only other yew trees in America grow 
with the redwoods and the other Torreya in California, and 
more plentifully farther north, in Oregon. A yew tree equally 
accompanies the Torreya of Japan and the Himalayas, and this 
is apparently the same as the common yew of Europe. 

So we have three groups of trees of the great coniferous 
order which agree in this peculiar geographical distribution ; 
the redwoods and their relatives, which differ widely enough 
to be termed a different genus in each region; the Torreyas, 
more nearly akin, merely a different species in each region; the 
yews, perhaps all of the same species, perhaps not quite that, 
for opinions differ and can hardly be brought to any decisive 
test. The yews of the Old World, from Japan to Western 
Kurope, are considered the same; the very local one in Florida 
is slightly different; that of California and Oregon differs a 
very little more; but all of them are within the limits of varia- 
tion of many a species. However that may be, it appears to me 
that these several instances all raise the same question, only 
with a different degree of emphasis, and, if to be explained at 
all, will have the same kind of explanation. But the value of 
the explanation will be in proportion to the number of facts it 
will explain. 

Continuing the comparison between the three regions with 
which we are concerned, we note that each has its own species 
of pines, firs, larches, etc., and of a few deciduous trees, such 
as oaks and maples; all of which have no peculiar signiticance 
for the present purpose, because they are of genera which are 
common all round the northern hemisphere. Leaving these 
out of view, the noticeable point is that the vegetation of Cali- 
fornia is most strikingly unlike that of the Atlantic United 
States. They possess some plants, and some peculiarly Amer- 
ican plants, in common,—enough to show, as I imagine, that the 
difficulty was not in the getting from the one district to the 
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other, or into both from a common source, but in abiding there. 
The primordially unbroken forest of Atlantic North America, 
nourished by rainfall distributed throughout the year, is widely 
separated from the western region of sparse and discontinuous 
tree-belts of the same latitude on the western side of the con- 
tinent, where summer rain is wanting or nearly so, by immense 
treeless plains and plateaux of more or less aridity, traversed 
by longitudinal mountain ranges of a similar character. Their 
nearest approach is at the north, in the latitude of Lake 
Superior, where, on a more rainy line, trees of the Atlantic 
forest and that of Oregon may be said to interchange. The 
change of species and of the aspect of vegetation in crossing, 
say on the forty-seventh parallel, is slight in comparison with 
that on the thirty-seventh or near it. Confining our attention 
to the lower latitude, and under the exceptions already specially 
noted, we may say that almost every characteristic form in 
the vegetation of the Atlantic States is wanting in California, 
- the characteristic plants and trees cf California are wanting 
ere. 

California has no Magnolia nor tulip trees, nor star-anise tree ; 
no so-called Papaw (Asimina); no barberry of the common 
single-leaved sort; no Podophyllum or other of the peculiar 
associated genera; no Nelumbo nor white water-lily; no 
‘waomnd ash nor sumach; no loblolly-bay nor Stuartia; no 

asswood or linden trees; neither locust, honey locust, coffee 
trees (Gymnocladus), nor yellow wood (Cladrastis); nothing 
answering to Hydrangea or witch-hazel, to gum trees (Nyssa 
and Liquidambar), Viburnum or Diervilla; it has few asters 
and golden rods; no lobelias; no huckleberries and hardly any 
blueberries ; no Epigsea, charm of our earliest eastern spring, 
tempering an icy April wind with a delicious wild fragrance ; 
no Kalmia nor Clethra, nor holly, nor persimmon ; no Catalpa 
tree, nor trumpet-creeper (Tecoma); nothing answering to 
sassafras, nor to benzoin tree, nor to hickory; neither mulberry 
nor elm ; no beech, true chestnut, hornbeam, nor ironwood, nor 
a proper birch tree; and the enumeration might be continued 
very much further by naming herbaceous plants and others 
familiar only to botanists. 

In their place California is filled with plants of other types, 
trees, shrubs, and herbs, of which I will only remark that they 
are, with one or two exceptions, as different from the plants of 
the eastern Asiatic region with which we are concerned (Japan, 
China and Mandchuria) as they are from those of Atlantic 
North America. Their near relatives, when they have any in 
other lands, are mostly southward, on the Mexican plateau, or 
many as far south as Chili The same may be said of the 
plants of the intervening great plains, except that northward 
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and in the subsaline vegetation there are some close alliances 
with the flora of the steppes of Siberia. And along the crests 
of high mountain ranges the arctic-alpine flora has sent south- 
ward more or less numerous representatives through the whole 
length of the country. 

If we now compare, as to their flora generally, the Atlantic 
Uhited States with Japan, Mandchuria, and Northern China, 
@. e., Hastern North America with Eastern North Asia—half the 
earth’s circumference apart—we find an astonishing similarity. 
The larger part of the genera of our own region which I have 
enumerated as wanting in California are present in Japan or 
Mandchuria, along with many other peculiar plants divided be- 
tween the two. There are plants enough of the one region 
which have no representatives in the other. There are ty pes 
which appear to have reached the Atlantic States from the 
South, and there is a larger infusion of subtropical Asiatic 
types into temperate China and Japan; among these there is no 
relationship between the two countries to speak of. There are 
also, as I have already said, no small number of genera and 
some species which, being common all round or partially round 
the northern temperate zone, have no special significance because 
of their occurrence in these two antipodal floras, although the 
have testimony to bear upon the general question of geographi- 
cal distribution. The point to be remarked is that many or 
even most of the genera and species which are peculiar to North 
America as compared with Europe, and largely peculiar to 
Atlantic North America as compared with the Californian region, 
are also represented in Japan and Mandchuria, either by identi- 
cal or by closely similar forms. The same rule holds on a more 
northward line, although not so strikingly. If we compare the 
plants, say of New England and Pennsylvania (lat. 45°—47°) 
with those of Oregon, and then with those of Northeastern 
Asia, we shall find many of our own curiously repeated in the 
latter, while only a small number of them can be traced along 
the route even so far as the western slope of the Rocky Moun- 
tains. And these repetitions of Eastern American types in 
Japan and neighboring districts are in all degrees of likeness. 
Sometimes the one is undistinguishable from the other; some- 
times there is a difference of “aspect, but hardly of a tangible 
character ; sometimes the two would be termed marked varie- 
ties if they grew naturally in the same forest or in the same 
region ; sometimes they are what the botanist calls representa- 
tive species, the one answering closely to the other, but with 
some differences regarded as specific; sometimes the two are 
merely of the same genus or not quite that, but of a single or 
very few species in each country,—when the point which inter- 
ests us is that this peculiar limited type should occur in two 
antipodal places and nowhere else. 
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It would be tedious and except to botanists abstruse to 
enumerate instances, yet the whole strength of the case depends 
upon the number of such instances. I propose, therefore, if 
the Association does me the honor to print this discourse, to 
append in a note a list of the more remarkable ones. But I 
would here mention two or three cases as specimens. 

Our Rhus Toxicodendron or poison ivy, is very exactly re- 
peated in Japan, but is found in no other part of the world, 
although a species much like it abounds in California. Our 
other poisonous Rhus (A. venenata), commonly called poison 
dogwood, is in no way represented in Western America, but 
has so close an analogue in Japan that the two were taken for 
the same by Thunberg and Linneeus, who called them 2. vernix. 

Our northern fox-grape, Vitis Labrusca, is wholly confined to 
the Atlantic States, except that it reappears in Japan and that 
region. 

The original Wistarta is a woody leguminous climber, with 
showy blossoms, native to the Middle Atlantic States. The 
other species which we so much prize in cultivation, W. Sinensis, 
is from China, as its name denotes, or perhaps only from Japan, 
where it is certainly indigenous. 

Our yellow wood (Cladrastis) inhabits a very limited district 
on the western slope of the Alleghanies. Its only and very 
near relative (Maackia) is in Mandchuria. 

The Hydrangeas have some species in our Alleghany region. 
All the rest belong to the Chino-Japanese region and its con- 
tinuation westward. The same may be said of Philadelphus, 
except that there are one or two mostly very similar in Cali- 
fornia and Oregon. 

Our blue cohosh (Caulophyllum) is confined to the woods of 
the Atlantic States, but has lately been discovered in Japan. 
A peculiar relative of it, Diphylleia, confined to the higher 
Alleghanies, is also repeated in Japan, with a slight difference, 
so that it may barely be distinguished as another species. 
Another relative is our twin leaf, Jeffersonia, of the Alleghan 
region alone. A second species has lately turned up in Mand- 
churia. A relative of this is Podophyllum, our mandrake, a 
common inhabitant of the Atlantic United States, but found 
nowhere else. There is one other species of it, and that is in 
the Himalayas. Here are four most peculiar genera of one 
family, each of a single species in the Atlantic United States, 
which are duplicated on the other side of the world, either in 
identical or almost identical species, or in an analogous species, 
while nothing else of the kind is known in any other part of 
the world. 

I ought not to omit ginseng, the root so prized by the Chinese, 
which they obtained from their northern provinces and Mand- 


292 Prof. Gray's Address before the 


churia, and which is now known to inhabit Corea and Northern 
Japan. The Jesuit Fathers identified the plant in Canada and 
the Atlantic States, brought over the Chinese name by which 
we know it, and established the trade in it which was for many 

ears most profitable. The exportation cf ginseng to China 

as probably not yet entirely ceased. Whether the Asiatic and - 
the Atlantic American ginsengs are exactly of the same species 
or not is somewhat uncertain, but they are hardly if at all dis- 
tinguishable. 

There is a shrub—Ziliottia—which is so rare and local that 
it is known only at two stations on the Savannah river in 
Georgia. It is of peculiar structure, and was without near rela- 
tive until one was lately discovered in Japan (in Tripetaleia) 
so like it as hardly to be distinguishable except by having the 
parts of the blossom in threes instead of fours, a difference 
which is not uncommon in the same genus or even in the same 
species. 

Suppose Ehottia had happened to be collected only once, a 
good while ago, and all knowledge of the limited and obscure 
locality was lost; and meanwhile the Japanese form came to be 
known. Such a case would be parallel with an actual one. A 
specimen of a peculiar plant, Shortia galacifolia, was detected in 
the herbarium of the elder Michaux, who collected it (as his 
autograph ticket shows) somewhere in the high Alleghany 
mountains more than eighty years ago. No one has seen the 
living plant since, or knows where to find it, if haply it still 
flourishes in some secluded spot. At length it is found in 
Japan ; and I had the satisfaction of making the identification.* 
One other relative is also known in Japan; and another still 
unpublished has just been detected in Thibet. 

Whether the Japanese and the Alleghanian plants are exactly 
the same or not, it needs complete specimens of the two to 
settle. So far as we know they are just alike. And even if 
some difference were discerned between them, it would not ap- 
preciably alter the question as to how such a result came to 
pass. Each and every one of the analogous cases I have been 
detailing—and very many more could be mentioned—raises 
the same question and would be satisfied with the same answer. 

These singular relations attracted my curiosity early in the 
course of my botanical studies, when comparatively few of them 
were known, and my serious attention in later years, when I had 
numerous and new Japanese plants to study in the collections 
made (by Messrs. Williams and Morrow) during Commodore 
Perry’s visit in 1853, and, especially, by Mr. Charles Wright, 
in Commodore Rodgers’ expedition in 1855. I then discussed 

* This Journal, 1867, p. 402. Proc. Am. Acad., viii, p. 244. 
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this subject somewhat fully, and tabulated the facts within my 
reach.* 

This was before Heer had developed the rich fossil botany 
of the arctic zone, before the immense antiquity of existing 
species of plants was recognised, and before the publication 
of Darwin’s now famous volume on the Origin of Species 
had introduced and familiarized the scientific world with those 
now current ideas respecting the history and vicissitudes of 
species, with which I attempted to deal in a tentative and 
feeble way. 

My speculation was based upon the former glaciation of the 
northern temperate zone, and the inference of a warmer period 
preceding (and, perhaps, following). I considered that our own 
present vegetation, or its proximate ancestry, must have occupied 
the arctic and sub-arctic regions in pliocene times, and that it had 
been gradually pushed southward as the temperature lowered 
and the glaciation advanced even beyond its present habitation ; 
that plants of the same stock and kindred, probably ranging 
on the arctic zone as the present arctic species do, made their 
forced migration sevens upon widely different longitudes, 
and receded more or less as the climate grew warmer; that the 
general difference of climate which marks the eastern and the 
western sides of the continents—the one extreme, the other 
mean—was doubtless even then established, so that the same 
species and the same sorts of species would be likely to secure 
and retain foothold in the similar climates of Japan and the 
Atlantic United States, but not in intermediate regions of dif- 
ferent distribution of heat and moisture; so that different 
species of the same genus, as in Zorreya, or different genera of 
the same group, as Redwood, Taxodium, and Glyptostrobus, or 
different associations of forest trees, might establish themselves 
each in the region best suited to their particular requirements, 
while they would fail to do so in any other. These views 
implied that the sources of our actual vegetation, and the 
explanation of these peculiarities, were to be sought in and 
presupposed an ancestry in pliocene or still earlier times occu- 
pying the high northern regions. And it was thought that 
the occurrence of peculiarly North American genera in Europe 
in the tertiary period (such as Zaxodium, Carya, Liquidambar, 
Sassafras, Negundo, &c.), might be best explained on the 
assumption of early interchange and diffusion through North 
Asia, rather than by that of the fabled Atlantis. 

The hypothesis supposed a gradual modification of species in 
different directions under altering conditions, at least to the 
extent of producing varieties, sub-species, and representative 
species, as they may be variously regarded ; likewise the single 

* Mem. Amer. Acad., vol. vi. 
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and local origination of each type, which is now almost uni- 
versally taken for granted. 

The remarkable facts in regard to the Eastern American and 
Asiatic floras, which these speculations were to explain, have 
since increased in number, more especially through the admira- 
ble collections of Dr. Maximowictz in Japan and adjacent coun- 
tries, and the critical comparisons he has made and is still 
engaged upon. 

I am bound to state that in a recent general work * by a dis- 
tinguished botanist, Professor Grisebach of Gottingen, these 
facts have been emptied of all special significance, and the 
relations between the Japanese and the Atlantic United States 
floras declared to be no more intimate than might be expected 
from the situation, climate, and present opportunity of inter- 
change. This extraordinary conclusion is reached by regarding 
as distinct species all the plants common to both countries be- 
tween which any differences have been discerned, although such 
differences would probably count for little if the two inhabited 
the same country, thus transferring many of my list of identical 
to that of representative species, and then by simply eliminating 
from consideration the whole array of representative species, i. €., 
all cases in which the Japanese and the American plant are 
not exactly alike. As if, by pronouncing the cabalistic word 
species, the question were settled, or rather the greater part of 
it remanded out of the domain of science; as if, while com- 
plete identity of forms implies community of region, anything 
short of it carries no presumption of the kind; so leaving all 
these singular duplicates to be wondered at, indeed, but wholly 
beyond the reach of inquiry. 

Now the only known cause of such likeness is inheritance; 
and as all transmission of likeness is with some difference in 
individuals, and as changed conditions have resulted, as is well 
known, in very considerable differences, it seems to me that if 
the high antiquity of our actual vegetation could be rendered 
probable, not to say certain, and the former habitation of any 
of our species, or of very near relatives of them in high northern 
regions could be ascertained, my whole case would be made 
out. The needful facts, of which I was ignorant when my 
essay was published, have now been for some years made known, 
thanks mainly to the researches of Heer upon ample collections 
of arctic fossil plants. These are confirmed and extended 
through new investigations by Heer and Lesquereux, the results 
of which have been indicated to me by the latter. 

The Zaxodium, which everywhere abounds in the miocene 
formations in Europe, has been specifically identified, first 
by Goeppert, then by Heer, with our common cypress of the 
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Southern States. It has been found fossil in Spitzbergen, 
Greenland and Alaska, in the latter country along with the 
remains of another form, distinguishable, but very like the 
common species; and this has been identified by Lesquereux 
in the miocene of the Rocky Mountains. So there is one 
species of tree which has come down essentially unchanged 
from the tertiary period, which for a long while inhabited both 
Europe and North America, and also at some part of the period 
the region which geographically connects the two (once doubt- 
less much more closely than now), but has survived only in the 
Atlantic United States and Mexico. 

The same Sequoia which abound in the same miocene forma- 
tions in Northern Europe has been abundantly found in those 
of Iceland, Spitzbergen, Greenland, Mackenzie river, and Alaska. 
It is named S. Langsdorfii, but is pronounced to be very much 
like S sempervirens, our living redwood of the Californian coast, 
and to be the ancient representive of it. Fossil specimens of a 
similar, if not the same, species have been recently detected in the 
Rocky Mountains by Hayden, and determined by our eminent 
paleontological botanist, Lesquereux ; and he assures me that 
he has the common redwood itself from Oregon, in a deposit of 
‘tertiary age. Another Sequoia (S. Sternbergii), discovered in 
miocene deposits in Greenland, is pronounced to be the repre- 
sentative of S. gigantea, the big tree of the Californian sierra. If 
the Taxodium of tertiary time in Europe and throughout the 
arctic regions is the ancestor of our present bald cypress, which 
is assumed in regarding them as specifically identical, then I 
think we may, with our present light, fairly assume that the 
two redwoods of California are the direct or collateral descen- 
dants of the two ancient species which so closely resemble them. 

The forests of the arctic zone in tertiary times contained at 
least three other species of Sequoia, as determined by their re- 
mains, one of which, from Spitzbergen, also much resembles the 
common redwood of California. Another, “ which appears to have 
been the commonest coniferous tree on Disco,” was common in 
England and some other parts of Europe. So the Sequoias, now 
remarkable for their restricted station and numbers, as well as 
for their extraordinary size, are of an ancient stock; their 
€ncestors and kindred formed a large part of the forests which 
flourished throughout the polar regions, now desolate and ice- 
clad, and which extended into low latitudes in Europe. On 
this continent one species at least had reached to the vicinity of 
its present habitat before the glaciation of the region. Among 
the fossil specimens already found in California, but which our 
trustworthy paleontological botanist has not yet had time to ex- 
amine, we may expect to find evidence of the early arrival of 
these two wot: Moen upon the ground which they now, after 
much vicissitude, scantily occupy. 
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Differences of climate, or circumstances of migration, or both, 
must have determined the survival of Sequoia upon the Pacific, 
and of Zaxodium upon the Atlantic coast and still the redwoods 
will not stand in the east, nor could our Zazxodium find a con- 
genial station in California. 

As to the remaining near relative of Sequoia, the Chinese 
Glyptostrobus, a species of it, and its veritable representative, 
was contemporaneous with Sequoia and Taxodium, not only in 
temperate Europe, but throughout the arctic regions from Green- 
land to Alaska. Very similar would seem to have been the fate 
of a more familiar gymnospermous tree, the gingko or Salis- 
buria. It is now indigenous to Japan only. Its ancestor, as 
we may fairly call it, since, according to Heer, “ it corresponds so 
entirely with the living species that it can scarcely be separated 
from it,” once inhabited northern Europe and the whole arctic 
region round to Alaska, and had even a representative further 
south in our Rocky Mountain district. For some reason, this 
and Glyptostrobus survived only on the shores of Eastern Asia. 

Libocedrus, on the other hand, appears to have cast in its lot 
with the Sequoias. Two species, according to Heer, were with 
them in Spitzbergen. Of the two now living, LZ. decurrens— 
the incense-cedar—is one of the noblest associates of the present 
redwoods; the other is far south in the Andes of Chili. 

The genealogy of the Torreyas is more obscure ; yet it is not 
unlikely that the yew-like trees, named Zazites, which flourished 
with the Sequoias in the tertiary arctic forests, are the remote 
ancestors of the three species of Torreya, now severally in 
Florida, in California, an in Japan. 

As to the pines and firs, these were more numerously asso- 
ciated with the ancient Sequoias of the polar forests than with 
their present representatives, but in different species, apparently 
more like those of eastern than of western North America. 
They must have encircled the polar zone then, as they encircle 
the present temperate zone now. 

I must refrain from all enumeration of the angiospermous or 
ordinary deciduous trees and shrubs, which are now known by 
their fossil remains to have flourished throughout the polar 
regions when Greenland better deserved its name, and enjoyed 
the present climate of New England and New Jersey. Then 
Greenland and the rest of the north abounded with oaks, repre- 
senting the several groups of species which now inhabit both our 
eastern and western forest districts; several poplars, one very 
like our balsam poplar or balm of gilead tree; more beeches 
than there are now, a hornbeam, and a hop hornbeam, some 
birches, a persimmon, and a planer-tree, near representatives of 
those of the Old World, at least of Asia, as well as of Atlantic 
North America, but all wanting in California; one Juglans 
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like the walnut of the Old World, and another like our black 
walnut; two or three grape vines, one near our Southern fox 
grape or muscadine, the other near our Northern frost grape; a 
Tiha very like our Basswood of the Atlantic States only; a 
Liquidambar ; a Magnolia, which recalls our M. grandiflora ; a 
Inriodendron, sole representative of our tulip tree; and a sassa- 
fras, very like the living tree. 

Most of these, it will be noticed, have their nearest or their 
only living representatives in the Atlantic States, and when 
elsewhere, mainly in Eastern Asia. Several of them, or of 
species like them, have been detected in our tertiary deposits 
west of the Mississippi by Newberry and Lesquereux. 

Herbaceous plants, as it happens, are rarely preserved in a 
fossil state, else they would probably supply additional testi- 
mony to the antiquity of our existing vegetation, its widé 
diffusion over the northern and now frigid zone, and its enforced 
migrations under changes of climate. 

Concluding, then, as we must, that our existing vegetation, 
as a whole, is a continuation of that of the tertiary period, may 
we suppose that it absolutely originated then? Evidently not. 
The preceding Cretaceous period has furnished to Carruthers 
in Europe a fossil fruit like that of the Sequoia gigantea of the 
famous groves, associated with pines of the same character as 
those that accompany the present tree; has furnished to Heer, 
from Greenland, two more Sequoias, one of them identical with 
a tertiary species, and one nearly allied to Sequoia Langsdorfii, 
which in turn is a probable ancestor of the common Californian 
redwood; has furnished to Lesquereux in North America, the 
remains of another ancient Sequoia, a Glyptostrobus ; a Liquid- 
ambar which well represents our sweet-gum tree; oaks analogous 
to living ones; leaves of a plane tree, which are also in the 
tertiary, and are scarcely distinguishable from our own Platanus 
occidentalis ; of a Magnolia and tulip tree; and “of a sassafras 
undistinguishable from our living species.” I need not con- 
tinue the enumeration. Suffice it to say that the facts will jus- 
tify the conclusion which Lesquereux—a very scrupulous inves- 
tigator—has already announced, “ That the essential types of 
our actual flora are marked in the cretaceous period, and have 
come to us after passing, without notable changes, through the 
tertiary formations of our continent. 

According to these views, as regards plants at least, the 
adaptation to successive times and changed conditions has been 
maintained, not by absolute renewals, but by gradual modifica- 
tions. I, for one, cannot doubt that the present existing species 
are the lineal successors of those that garnished the earth in 
the old time before them, and that they were as well adapted to 
their surroundings then as those which flourish and bloom 
around us are to their conditions now. Order and exquisite 
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adaptation did not wait for man’s coming, nor were they ever 
stereotyped. Organic Nature,—by which I mean the system and 
totality of living things, and their adaptation to each other and to 
the world,—w ith all its apparent and indeed real stability, should 
be likened, not to the ocean, which varies only by tidal oscilla- 
tions from a fixed level to which it is always returning, but 
rather to a river so vast that we can neither discern its shores 
nor reach its sources, and whose onward flow is not less actual 
because too slow to be observed by the ephemerz which hover 
over its surface or are borne upon its bosom. 

Such ideas as these, though still repugnant to some, and not 
long since to many, have so possessed the minds of the natural- 
ists of the present day that hardly a discourse can be pronounced 
or an investigation ‘prosecuted without reference to them. I 
suppose that the views here taken are little if at all in advance 
of the average scientific mind of the day. I cannot regard them 
as less noble than those which they are succeeding. 

An able philosophical writer, Miss Frances Power Cobbe, has 
recently and truthfully said :* 

“It is a singular fact that when we can find out how anything 
is done, our first conclusion seems to be that God did not do it. 
No matter how wonderful, how beautiful, how intimately complex 
and delicate has been the machinery which has worked, perhaps 
for centuries, perhaps for millions of ages, to bring about some 
beneficent result, if we can but catch a glimpse of the wheels, its 
divine character disappears.” 

I agree with the writer that this first conclusion is premature 
and unworthy ; I will add deplorable. Through what faults 
or infirmities of dogmatism on the one hand and scepticism on 
the other it came to be so thought, we need not here consider. 
Let us hope, and I confidently expect, that it is not to last ; that 
the religious faith which survived without a shock the notion 
of the fixity of the earth itself, may equally outlast the notion of 
the absolute fixity of the species which inhabit it; that, in the 
future even more than in the past, faith in an order which is 
the basis of science will not (as it cannot reasonably) be dis- 
severed from faith in an Ordainer, which is the basis of religion. 


ArT. XXXIX.—Preliminary Description of New Tertiary 
Reptiles; by O. C. MArsH. Part L 


THE remains described in this paper are from the early Ter- 
tiary deposits of the Rocky Mountain region, and were dis- 
covered by the Yale College party during their explorations in 
the summer and autumn of last year. The localities are nearly 


* Darwinism in Morals, in Theological Review, April, 1871. 
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all in the Kocene beds of the Green River basin, first examined 
by the Yale party, in 1870, and found to contain so many new 
and interesting forms of vertebrate life.* In this extinct fauna, 
Reptiles were particularly abundant, and among them were 
numerous Lizards, several species of which are here described. 


Thinosaurus paucidens, gen. et sp. nov. 


This genus includes a number of large carnivorous Lizards, 
which resemble, in some respects, the Varanide, or Monitors. 
The vertebre are similar in form to those of Varanus, but differ 
in being joined together, especially in the dorsal region, by a 
peculiar modification of the zygosphenal articulation. This is 
essentially a repetition of the anterior zygapophyses by an inter- 
mediate and diminutive pair of wedge-shaped processes, which 
replace the usual zygosphene seen in the vertebrae of Iguanas 
and Serpents. In the caudal vertebra, this articulation grad- 
ually subsides to a low roof, projecting in front over the neural 
canal. The zygantral cavities are distinct, but not so deep as 
in the Iguana. They are separated in the anterior vertebra by 
a median ridge, the sides of which fit against the articular faces 
of the small intermediate zygapophyses. Some of the cervi- 
cal vertebree had free articulated hypapophyses, as in the Mosa- 
sauroid Reptiles. The bones of the skull are smooth, and were 
evidently without osseous dermal scutes, which was doubtless 
the case also with the rest of the body. There was a parietal 
foramen. The teeth are pleurodont, and, in the specimens at 
present known, have broad expanded bases. All the species 
appear to have had a long tail, and were probably good swim- 
mers. This genus may be readily distinguished from Glypto- 
saurus Marsh, by the absence of the ornamented dermal plates, 
which protected all the species of that group. The genus 
Saniva of Leidy is probably more nearly related, but so far as 
now known the vertebrae appear to have been united only by 
the usual articulation. 

The present species is based upon the greater part of a skele- 
ton found, by the writer, in place. Portions of several other 
skeletons were discovered in the same region by other members 
of the Yale party. In the former specimen, the teeth were not 
numerous, but appear to have been long and sharp. The bases 
of the crowns attached to the inner wall of the jaw are much 
expanded, and their sides furrowed, as in Heloderma. The 
dorsal vertebree have the articular ball and cup transversely 
elliptical, and much inclined. The centra have their inferior 
surface very slightly concave longitudinally, and convex trans- 
versely. The articular faces for attachment of the ribs have 
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a round tubercle on their upper portion. The sacral verte- 
bre are short, and are quite concave below longitudinally. 
They have no ridge between the zygantral cavities, as in the 
anterior vertebra. The anterior and medial caudals are elon- 
gated, but less so than the dorsals. The distal caudal verte- 
bree are slender, but not materially compressed. The limb 
bones preserved resemble those of the Iguanas. The remains 
reserved of this species indicate an animal about four feet in 
ength. 
Measurements. 

Space occupied by three lower teeth, 
—_— of dorsal vertebra from edge of cup to end of ball, 16° 
Width of articular cup, 11° 
Width of ball, 
Expanse of anterior zygapophyses, 
Expanse of posterior zygapophyses, 
Expanse of small intermediate processes, 
Length of first sacral vertebra, 
Width of cup, 
Length of first caudal, 


The type specimen of this species was found by the writer, 
last September, at Grizzly Buttes, Wyoming. The geological 
horizon is Eocene, or possibly Upper Miocene. 


Thinosaurus leptodus, sp. nov. 


This species, which was somewhat smaller than the one 
above described, is indicated by the more —— parts of 


two skeletons, and some isolated remains of other individuals. 
The teeth preserved are of unequal size, with the crowns 
slender, compressed, and pointed; and curving backward and 
inward. The grooves at the base are deep, and pass upward 
over the ‘ower half, at least, of the crown. There is a distinct 
cutting edge in front, but none behind on the lower part of the 
teeth observed. The vertebre are very similar to those of 7: 
paucidens. The articular cup is transversely elliptical, and is 
faintly depressed above for the neural canal. The two sacral 
vertebree are ankylosed. Both are short, and have a deep 
groove on the lower surface of the expanded diapophyses. 
The pelvic arch is very similar to that in the Iguanas, but the 
ilium is pointed at its upper extremity. The caudal vertebre 
have the chevrons situated about one-third the length of the 
centrum from the end of the articular ball. The tail was long 
and slender. 

Measurements. 
Space occupied by three lower teeth, 
Antero-posterior diameter of crown of lower tooth,. 
Transverse diameter, 
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Length of dorsal vertebra on lower surface, 
Width of cup, 

Expanse of anterior zygapophyses, 

Length of two united sacral vertebra, 
Length of ilium, 


The skeleton on which this description is mainly based was 
found in September last, at Grizzly Buttes, Wyoming, by Mr. 
J. F. Quigley. Another fine specimen was found at the same 
locality by’ Mr. G. G. Lobdell, Jr. 


Thinosaurus crassus, sp. NOV. 


A third and still larger species of the same genus. is repre- 
sented in our Wyoming collections by a number of dorsal ver- 
tebree, and a few other less characteristic remains, all parts of 
one skeleton. The vertebra preserved differ considerably from 
those of the preceding species, in being much more massive in 
proportion to their length, which is about the same as in 7. 
paucidens. Those of the dorsal series have the inferior surface 
of the centrum nearly straight longitudinally, and flat or 
slightly concave transversely. The unarticular surface of the 
vertebre is everywhere irregularly striated. The known re- 
mains of this species indicate a reptile about five feet in length. 


Measurements. 

Length of dorsal vertebra on lower surface, 
Transverse diameter of articular cup, 
Transverse diameter of ball, 
Vertical diameter, 
Expanse of anterior zygapophyses, 
Expanse of posterior zygapophyses, 

The specimen on which the present species is based was 
found by the writer, last September, in the Tertiary shale near 
Henry's Fork, Wyoming. 


Thinosaurus grandis, sp. nov. 


A gigantic Lizard, the largest yet discovered in the Green 
River basin, and exceeding in size any living species, is indi- 
cated by fragmentary portions of several individuals. These 
remains agree so nearly with those of the species above de- 
scribed that they may be referred, provisionally at least, to the 
genus J'hinosaurus. The vertebra, so far as known. resemble 
in their proportions those of 7. crassus, but the dorsals have 
the centra convex transversely on the inferior surface. The 
rudimentary zygosphene, moreover, in the type specimen of the 
present species, has its sides inflected, forming a shelf beneath 
the cavities thus enclosed, a peculiarity not seen in the verte- 
bree of the other species of the genus. ‘The posterior sacral 
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vertebra has a groove on the lower side of its diapophyses. 
This species was probably not less than seven feet in length, 
and three or four times the bulk of Jguana tuberculata. 
Measurements. 

Transverse diameter of cup of dorsal vertebra, “e 
Transverse diameter of same vertebra between articular 

faces of diapophyses, . 29° 
Transverse diameter of neural arch between zy gapophyse ses, 16° 
Expanse of posterior zygapophyses 22° 
Length of posterior sacral vertebra, 
Transverse diameter of ball, 
Length of first caudal vertebra, 
Antero-posterior diameter of acetabular cavity, 


The type specimen of this species was found, in September, 
1870, at Grizzly Buttes, Wyoming, by Mr. C. W. Betts, of the 
Yale party of that year. 

Thinosaurus agilis, sp. nov. 

The smallest species of the genus yet discovered is repres- 
ented in our collections by some characteristic parts of one 
skeleton, in perfect preservation, and by several isolated ver- 
tebree from the same locality. In the former specimen, the 
lower teeth are very similar to those of TZ! leptodus, the next 
larger species, but the basal grooves on the inner side do not 
extend up so far on the crown. The two species may be 
readily distinguished, also, aside from the great difference in 
size, by the anterior caudal vertebre, which in the present speci- 
men have the articular cup much more depressed. In the 
dorsal vertebrae, the neural spine is quite short. The middle 
and distal caudals are much elongated. The remains preserved 
indicate an animal about two feet long. 

Measuremenis. 
Length of dorsal vertebra on lower surface, 
Width of articular cup, 
Width of ball, 
Expanse of anterior zygapophyses, 
Expanse of posterior zygapophyses, 
Length of first caudal vertebra, 
Width of articular cup, 
Vertical diameter of cup, 


The specimens on which this description is based were found, 
last autumn, near Henry’s Fork, by Mr. G. G. Lobdell, jr. 


Glyptosaurus princeps, sp. nov. 


In addition to the characters given when the genus Glypto- 
saurus was proposed,* the following, derived from a study of 


* This Journal, vol. i, p. 456, June, 1871. 
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more complete specimens, may be mentioned. The entire body 
and tail was covered with ornamented osseous plates, most of 
them united by suture. The rami of the lower jaw were but 
loosely attached at the symphysis. There were numerous small 
teeth, “dents en cardes,” on the pterygoids) The malar arch 
was complete. The parietals were thick, and there was a 
parietal foramen. The pelvic arch and the limb bones resemble 
those in the Iguanas, but the posterior limbs were proportion- 
ally smaller. The caudal vertebrae, in some species at least, 
were divided transversely by a thin unossified septum, so 
that the centra break there readily, as in many recent lizards. 
This genus and its allies evidently represent a distinct family, 
which may be called Glyptosauride. 

The present species exceeds in size any of the genus hitherto 
discovered. It is represented at present by the more important 
parts of a skull, with some portions of a skeleton and numerous 
scutes of one individual, and by a few other fragmentary 
remains. The lower jaws have their rami curved in front, like 
those of Heloderma. The lower teeth were close together, and 
had their bases deeply fluted. The frontal bones are very 
massive, and the longitudinal groove on their lower surface 1s 
proportionally narrow. The pterygoid teeth are numerous, and 
are closely and irregularly crowded together. They are tuber- 


cular, and collectively resemble the patern of some of the 
dermal plates. The cranial scutes preserved have their 
tubercles more irregular in size and arrangement than in the 
other species of the genus. The remains indicate a reptile 
fully six feet in length. 


Measurements. 
Space occupied by anterior twelve lower teeth, 
Width of frontals at posterior edge of nasal suture, - --. -- 
Width at posterior edge of prefrontal suture, 
Greatest thickness of frontals on median line, 
Width of cotylus of lower jaw, 
Longitudinal diameter, 


The type specimen of this species was found by the writer, 
in September last, in the Eocene shale at Grizzly Buttes, 
Wyoming. 

Oreosaurus vagans, gen. et sp. nov. 


This genus may be distinguished from Glyptosaurus, appar- 
ently its nearest ally, by the frontal bones, which are propor- 
tionally much narrower at their posterior margin, and broader 
between the orbits. The superior surface of these bones is, 
moreover, rough and granular, which would indicate that they 
were not covered with osseous scutes. The body was thus pro- 
tected, but the dermal plates preserved, even those evidently 
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from the dorsal region, were united together by beveled edges. 
The teeth were pleurodont. The pterygoid bones supported 
minute tubercular teeth, resembling those of Glyptosaurus. 

In the species here described the teeth are rodlike, with 
small bases, and obtuse striated summits, which are crowned by 
a low longitudinal ridge. The frontals are thick, and loosely 
united by suture. Between the orbits, their sides are nearly 

arallel. Their upper surface is evenly marked by small 
irregular tubercles. The dermal scutes preserved have a 
similar pattern, and some of them are carinate. The species 
was about three feet in length. 
Measuremenis. 
Space occupied by eight teeth near middle of lowerjaw,. 11:2 ™™> 
pt occupied by four anterior teeth of upper jaw,.--. 5° 
idth of band of small teeth on pterygoid, 


Width of frontals at posterior margin, 


The known remains of this species were found by the writer, 
last autumn, at Grizzly Buttes, Wyoming. 


Tinosaurus stenodon, gen. et sp. nov. 


A small carnivorous Lizard is indicated among our Wyom- 
ing fossils, by part of a lower jaw, with two teeth, in excellent 
preservation, and by some other fragmentary specimens. The 
teeth preserved are from near the middle of the lower jaw. 
Their crowns are short, much compressed, pointed, and curved 
backward. They are separated from each other about half the 
diameter of the crown. The anterior tooth is the larger, and 
has on its front edge a small cusp. The posterior tooth is 
tricuspid. On the outside of the jaw, in front of each tooth, is 
a groove cut by the opposing upper tooth, which was likewise 
compressed and pointed. The bases of the lower teeth are 
smooth and swollen. The animal thus represented was proba- 
bly less than two feet in length. 


Measurements. 


ase occupied by three lower teeth, 
eight of crown of lower tooth above jaw, 
Antero-posterior diameter at base, 
Transverse diameter of jaw below teeth, 


The remains which can now with certainty be referred to 
this species are from Henry’s Fork, Wyoming, and were found 
by Mr. J. F. Page, in September last. 
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Glyptosaurus brevidens, sp. nov. 


The present species is well represented by the greater portion 
of a skeleton in remarkable preservation. The reptile appears 
to have been covered up, soon after death, in the soft mud of 
the lake, and thus the bones, and even many of the dermal 
scutes, were preserved in their natural position. The remains 
indicate a species about as large as Glyptosaurus ocellatus 
Marsh, and probably a nearly related species. The frontals are 
proportionally thicker than in G. sylvestris Marsh, but are 
covered with similar scutes. The malar arch was massive. 
The teeth are rod-like, close together, and unusually short, pro- 
jecting but slightly beyond the jaw. The summits are obtuse, 
and marked by irregular strie. The pterygoid teeth are 
minute, and arranged in a narrow band. The dermal scutes 
on the malar region are very thick, and have their tubercles in 
concentric rows, forming an ocellated pattern. The dorsal 
plates are large, quadrilateral in form, with the lateral margins 
united by suture, and the ends imbricate. The exposed parts 
of these scutes are covered with small tubercles, arranged near 
the margin in rows. The center is more or less carinate 
longitudinally. The cervical vertebree have a keel below, 
which gradually subsides in the dorsal region. The articular 
ball is surrounded by a deep groove. 


Measurements. 


Width of frontals between 
Space occupied by five posterior upper teeth, 

Width of occipital condyle, 

Depth of lower jaw at cotylus, 

Length of centrum of anterior dorsal vertebra, 

Width of articular cup, 

Expanse of anterior 15° 
Length of dorsal scute, 


This specimen was found by the writer, last September, at 
Grizzly Buttes, Wyoming. 


Glyptosaurus rugosus, sp. Nov. 


This species may be readily distinguished from G/yplosaurus 
sylvestris, and other allied forms, by the osseous scutes on the 
frontals, which are smaller than in any known species of the 
genus. These plates are ome convex, and have their 


tubercles nearly all of equal size, and without definite arrange- 
ment. The prefrontal and postfrontal bones, moreover, ap- 
proach each other, above the orbit, much more nearly than in 


; 
8 
5 


306 0. C. Marsh—New Tertiary Reptiles. 


the species hitherto described. The remains preserved of this 

species indicate an animal about three or four feet in length. 
Measurements. 

Width of both frontals at posterior margin, sone Oh, 

Extent of postfrontal suture on frontal,.. 

Distance between prefrontal and postfrontal,........... 

Thickness of frontals on median line between orbits,..... 34 


The only known remains of the present species were found, 
in September last, at Grizzly Buttes, by Mr. T. G. Peck, of the 
Yale party. 

Glyptosaurus sphenodon, sp. nov. 

A smaller species, probably belonging to the genus Glypto- 
saurus, is indicated in our collections by some fragmentary 
remains, among which the most characteristic specimen is a 
portion of an upper jaw with several teeth. These are peculiar, 
and differ essentially from any yet discovered in the Green 
River basin. The crowns are long, cylindrical, separated 
slightly from each other, and directed obliquely backward. 
The summits are compressed, and very sharp. ‘The bases of 
the teeth are rugose, and the crowns smooth. This species was 
about two or three feet in length. 

Measurements. 
Space occupied by four upper teeth,........+eseeeeeeeee 
Height of upper tooth on inner side,....... 
Extent beyond jaw, 
Antero-posterior diameter of crown,..........++- 


The specimens at present representing this species were dis- 
covered last autumn, near Henry’s Fork, Wyoming, by Mr. 


T. G. Peck. 


Glyptosaurus ocellatus Marsh. 


This Journal, vol. i, p. 458, June, 1871. 

Among our Eocene fossils are several specimens which evi- 
dently belong to Glyptosaurus ocellatus, and fortunately afford 
additional specific characters: One of these specimens has the 
frontal bones perfect, one postfrontal, and a number of other im- 
portant parts of the same skull and skeleton. The frontals are 
slightly sigmoid longitudinally, the posterior margin and the in- 
terobital region being elevated. They are closely covered with 
thick osseous scutes, which have their tubercles so arranged as to 
form an ocellated pattern. The plates of the middle row on each 
frontal between the orbits have their length and width nearly 
equal. The pterygoid bones have a narrow band of teeth near 
their inner margin, and exterior to this in front a second short 
band. This species was rather larger than the type specimen of 
G. sylvestris. 
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Measurements. 
Length of frontals on median line, 
Width between orbits, 
Width at posterior margin, 
Transverse diameter of distal end of humerus, 


The specimen here described is from Grizzly Buttes, Wyo- 
ming, and was found by Mr. J. F. Page. 


Oreosaurus lentus, sp. nov. 


Another species of lizard, which may be placed provisionally 
in the genus Oreosaurus, is indicated by a number of caudal 
vertebre, widely different from any hitherto known. These 
vertebree are short, and have the lower surface of the centra 
deeply excavated, ‘longitudinally, by a broad groove, which 
makes the inferior border of the articular cup and_ ball 
emarginate. The chevrons are thus attached on either side to 
a prominent ridge, their position being a little behind the 
middle of the centrum. The reptile repr esented by the remains 
preserved was apparently about two or three feet long. 

Measurements. 
Length of anterior caudal vertebra on lower surface, 
Transverse diameter of articular cup, 
Vertical diameter, . 
Distance from chevrons to end of ball, 


The known remains of this species were found by the writer, 
in September last, near Henry’s Fork, Wyoming. 


Oreosaurus gracilis, sp. nov. 


A somewhat smaller lizard, which may for the present be 
likewise referred to the genus Oreosaurus, is represented by 
several specimens, nearly all pertaining to different individuals. 
The most characteristic of these is the greater portion of a 
right lower jaw in perfect preservation. The teeth in this 
specimen are numerous, and close together. They are conical 
in form, with small bases, and smooth sharp summits, slightly 
compressed. The jaws were slender, and but loosely attached 
to each other by a small symphysis. The groove for Meckel’s 
cartilage is narrow, and very short. The specimens preserved 
indicate a reptile about two feet in length. 

Measurements. 
Space occupied by the fourteen anterior teeth of lower jaw, 10°2 mm 
Depth of jaw below fourteenth tooth, ‘ 
Thickness of jaw at this point, 
Length of symphysis, 


The remains on which this species is based were found, last 
autumn, by the writer, near Henry’s Fork, Wyoming. The 
geological horizon is Eocene. 
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Oreosaurus microdus, sp. nov. 


Another species, apparently belonging to the genus Oreosaurus, 
and about as large as O, gracilis, may be established on some 
isolated remains which are quite characteristic. One of these 
is part of a lower jaw with the teeth in excellent preservation. 
The latter are unusually small and slender, and curve gently 
outward. The crowns are nearly round; the summits obtuse, 
somewhat compressed, and marked by irregular strie. The 
jaw is stout, and the groove for Meckel’s cartilage large. 

Measuremenis. 
Space occupied by four teeth from near middle of lower jaw, 2°4 ™™ 
Length of lower tooth including base,............e2e005 2° 


The only remains that can now with certainty be referred to 
this species are from the Eocene beds, near Henry’s Fork, 
where they were found by the writer, last September. 


Oreosaurus minutus, sp. NOV. 


A very diminutive lizard, with teeth closely resembling those 
of Orevsaurus, is indicated among our Wyoming fossils by some 
fragments of jaws and other less characteristic remains, belong- 
ing to several individuals, which differed somewhat in size, but 
agreed in their more important characters. The teeth in these 
specimens are cylindrical, slender, with small bases, and —— 
summits. They are near together, and curve slightly inward. 
The rami of the lower jaw were quite slender, and apparently 
united together only by cartilage. Several vertebrae were ob- 
tained by our party, which probably pertain to this species. 
The remains preserved indicate reptiles not more than six or 
eight inches in length. 

Measurements. 
Space occupied by eight anterior teeth of lower jaw,..... 2°2 
Depth of jaw below eighth lower tooth, ..........se06.. 1 
Thickness of jaw at this point, . W8tiessessecoces SO 
Space occupied by four upper teeth of larger specimen, . 2° 


mm-*¢ 


The type specimens of this species were Manse ‘te the 
writer, last autumn, near Henry’s Fork, Wyoming. 


Tinosaurus lepidus, sp. nov. 

A species of very small lizards, apparently belonging to the 
genus Tinosawrus, may be established on some fragmentary 
remains among our Wyoming fossils. One of these is the 
anterior half of a lower jaw in good condition. The teeth in 
this specimen are compressed, and closely resemble those in the 
chameleon. The rami of the lower jaw were stout, and not 


} 

| 

| i 
H 

| 

| 

| 


0. C. Marsh—New Tertiary Reptiles. 309 


deep, and met each other at a considerable angle. The sym- 
physis is short, and its surface nearly smooth, showing that the 
rami were but slightly attached. The groove for Meckel’s 
cartilage is unusually lee The animal represented by the 
remains preserved was probably not more than a foot in length. 
Mews..-ements. 

Space occupied by four anterior lower teeth, 
Depth of jaw below fourth tooth, 
Width of jaw at this point, 
Length of symphysis, 

The specimen here described was found by Mr. O. Harger, 
in September last, near Henry’s Fork, Wyoming. 


Iguanavus exilis, gen. et sp. nov. 


A new and interesting genus of extinct lizards, very different 
from those already described, may be predicated upon a num- 
ber of vertebrae, and a few other isolated specimens which were 
brought to light during our expiorations last year in the Eocene 
of Wyoming, The caudal vertebra preserved are slender, and 
much elongated. The articular ball is but little depressed, only 
slightly inclined, and very convex. The chevrons are attached 
at the posterior end of the centrum, as in the Iguanas, to which 
the present species appears to be clearly related. The centra 
of the caudals, however, are less compressed than in that genus, 
and also want the unossified transverse septum. The vertebra 
appear to have had only a rudimentary zygosphenal articula- 
tion. The specimens that can now be placed in this species 
belonged to animals about two feet in length. 


Measurements. 
Length of twelfth caudal vertebra on lower surface,..... 
Transverse diameter of articular cup, 
Vertical diameter, 
Transverse diameter of articular ball, 


The remains above described were found last September, by 
the writer, near Henry’s Fork, Wyoming. 


Limnosaurus ziphodon, gen. nov. 


Crocodilus ziphodon Marsh. This Jour., vol. i, p. 453, June, 1871. 

Additional remains of this species, since obtained by the 
Yale party at the same locality as the type specimen, desily 
show that it belongs to a genus quite distinct from the modern 
Crocodilus. The sharp, compressed teeth, with both edges 
serrated, differ widely from those of any known Crocodilians, 
and alone afford a good distinctive character. Others will be 
given in the full description. 


Yale College, New Haven, Sept. 21st, 1872. 
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SCIENTIFIC INTELLIGENCE. 
I. CHEMISTRY AND PHYSICS. 


1. Water not an Electrolyte.—The books have long taught that 
the object of adding an acid, in the electrolysis of water, is to 
render it a conductor. The fact that compound substances when 
decomposable conduct only by electrolysis, and hence, that a 
body not an electrolyte cannot be made so by the addition of 
another body, has long rendered it probable that it is the acid 
which is actually decomposed by the current, and that the water 
suffers decomposition only by a secondary action. Bourcorn has 
investigated the subject experinientally, and has proved that 
water is not itself an electrolyte. His apparatus consists of a cell, 
divided into two equal compartments by an impermeable septum, 
which septum is pierced with an opening so minute as to prevent 
any mixing of the liquids on its two sides, while yet it allows the 
passage of the current. The cell is so arranged that the gases 
evolved from the electrodes may be collected and measured. 
Both compartments are filled with water acidulated with sulphuric 
acid, and the current is passed for a given time, the hydrogen 
being collected. When the experiment is concluded, the contents of 
the compartments are separately analyzed. Under these circum- 
stances it is found that, in the positive compartment, the acid has in- 
creased in amount by a certain quantity a, while in the negative it 
has diminished by the same amount. The quantity of sulphuric acid 
decomposed is then equal to 2a. But this quantity of acid can 
furnish only a third of the hydrogen obtained; or, calling P the 
weight of the hydrogen measured, the acid can yield a quantity of 

> 


hydrogen equal to = It is therefore certain that it is not H,SO, 


which is decomposed, but H,SO,+(H,0),, or H,SO,. ‘Two 
hypotheses may be offered to explain this result: (1) Both the 
water and the acid are decomposed by the current, but success- 
ively: 


Positive electrode. Negative electrode. 
H,SO, = (SO,+-0) + 
(H,0), = 0, + 
or (2) The current decomposes a definite compound having the 
formula SO,(H,O),, or H,SO,: 

BBO, a (80,4-0,) +... My. 
Facts show the second supposition to be the true one. Operating, 
for example, with currents of varying intensity, upon liquids con- 
taining different proportions of acid and water, from H,SO,+3 aq. 
to H,SO,+-125aq., it is found that the ratio of the acid decom- 
posed to the hydrogen evolved is always that above given; which 
would not be the case, in all probability, were the acid and water 
separately electrolyzed. Moreover, the compound H,SO, is not 
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a hypothetical one, since an acid of this constitution has been ren- 
dered probable by the maximum contraction observed when one 
molecule of H,SO, and two of water are mixed. In the case of 
nitric acid, the action of the current appears to be upon the group 
N,O,(H,O),; a body conceded to exist. 

Crystallized oxalic acid, fortunately, when in solution, is elec- 
trolyzed alone, no water taking part. The hydrogen disengaged 
corresponds to the equation : 

C,H,0,(H,0), = (C,0,40,) + 
As only carbonic dioxide is set free at the positive electrode, it 
must be that the oxygen evolved reacts upon and destroys another 
portion of the acid, thus: 

= (C2,0,).+(H20),. 
Moreover, if this interpretation be true, the quantity of acid de- 
stroyed should be much greater at the positive than the negative 
electrode; for :— 

(1) At N electrode. By current 1 molecule. 

Acid destroyed § By current 1 

(2) At P electrode : By oxygen 2 “ 

Now, experimentally, the loss of acid at the positive electrode is 
exactly three times greater than at the negative. Again, in elec- 
trolyzing formic acid, only carbonic dioxide is disengaged at the 
positive electrode. Three hypotheses may be offered to explain 
the result: (1) The current acts on the acid only, thus: 

? Positive electrode. Negative electrode. 

(CH,0,), = (C,H,0,;+0) + 
and then at the positive, the further reactions occur: 
C,H,0,+0 = CO,+CH,0O,. 

(2) Water alone is decomposed : 

CH,0,+0 = CO,+H,0, 
and (3) The acid and the water are both decomposed simultane- 


ously : 
(C,H,0,0)+-0 = (CO,)},+H,0. 
If a represent the amount of acid electrolyzed, the loss will be: 


by the first hypothesis, nothing at the positive and equal to > at 


the negative electrode; by the second, on the contrary, there is no 
loss at the negative, and the loss is equal to a at the positive 
electrode; and by the third, it is equal in each compartment, 


being represented by > Now experiment shows that there is no 


loss of acid at the positive electrode; hence the first hypothesis is 
the true one, and the water is not decomposed by the current. 
The same general results were obtained in the electrolysis of alka- 
lies and salts. Bourgoin concludes, therefore, that: “ Water is 
not decomposed by the electric current; it plays the part of a 
solvent only.”— Bull. Soc. Ch., Il, xvii, 244, March, 1872. 

G. F. B. 
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2. Further Eeamination of the new Platinic chloride.—N orton 
has analyzed the new crystallized platinic chloride which he de- 
scribed in December, 1870 (this Journal, ITI, i, 375). It yields 
the formula PtCl, , oH, O. Of the five water molecules, 16 per cent 
or + molecules, are driven off at 100°. On increasing the heat, 
platinous chloride is left. No constitutional formula for it is 
offered.—J. pr. Ch., II, v, 365, May, 1872. G. F. B. 

3. On the Formation of Chloral.—The — of chlorine upon 


aldehyde | cou produces acetyl chloride i O as Wurtz some 


time ago showed, In this case it is not the methylic grouping 
CH,, but the incomplete group COH, which is attacked. In 
order to render this latter group more resistant, Wurtz and 
VoeT load it, as it were, with other groups; hoping thereby to 
limit the action to the methyl group. For this purpose, they use 
the compound CH,- CH} me oH, obtained by Wurtz and Fra- 
polli by acting with hydrochloric acid gas on a mixture of alde- 
hyde and alcohol. Here the COH group is replaced by one of 
greater complication, cH} Or? aH, Upon submitting this sub- 


stance to the action of chlorine in presence of a trace of iodine, 


the predicted tetrachlorinated ether, CCl,---CH 7 a, is ob- 


tained. This it is easy to transform into chloral by the action of 
water: 


CCl,---CH 2H; 44.0 = 


Heated with alcohol, hydrochloric acid and trichloracetal are pro- 
duced, thus: 
OC,H 


CCl,---CH sor? 2H; = HC1+CCl, 
2 5 


Moreover, the hydrochloric acid acting on an excess of alcohol 
produces, at the same time, ethyl chloride. 

By the above reactions, the authors explain the action of 
chlorine upon alcohol in the production of chloral. The first 
stage produces aldehyde and hydrochloric acid, as Stas has 
shown: 


3 
oH 
This hydrochloric acid acts upon the uae pe the excess of 
alcohol, to form the monochlorinated ether of Wurtz and Fra- 
polli: 


(2.) C,H,(OH)+ +HCl = CH 
This ether then Mee... , Re by the action of the 
chlorine, as above shown : 


(3.) CH,- ~CHY 


‘+0, = COl,--CH ¢ 


°+(HCl),. 
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And finally, by the action of water produced in the last reaction, 
the tetrachlorinated ether produces chloral and alcohol: 


(4.) CCl,--CH 4 1,0 = HC1+C,H, (OH)-+CCI,-.-COH, 
or, by the action of alcohol, produces trichloracetal,—a substance 
already detected by Lieben in the products of the chloral manu- 
facture. 

Wurtz and Vogt have also observed the formation of both 
dichlor- and trichlor-aldehyde (chloral) by the action of chlorine 
upon a cooled mixture of aldehyde, hydrochloric acid and water; 
or even upon a solution of aldehyde in water. If, however, the 
temperature rises, polymerization takes place, and croton-chloral 
hydrate is found among the products.—C. &., lxxiv, 777, March, 
1872. G. F. B. 

4. On a new Organic Base, obtained from Dulcite-—Bov- 
CHARDAT has succeeded in obtaining an organic base containing 
oxygen, by acting upon one part of dulcite monochlorhydrin with 
ten parts of alcohol saturated with ammonia gas, for six hours, at 
100°. The chlorhydrate of the new base—which the author calls 
dulcitamine—is dissolved in absolute alcohol, from which it crys- 
tallizes out in long needles on the gradual addition of ether. It is 
freely soluble in alcohol and water, insoluble in ether; its solution 
in water is neutral and tastes sweetish. Treated with silver oxide, 
it yields free dulcitamine, as a powerful base, easily displacing 
ammonia from its combinations, bluing strongly red litmus 
paper, and attracting carbonic acid from the air. hen concen- 
trated, it becomes an uncrystallizable syrup. With acids, it forms 
difficultly crystallizable salts. With platinic chloride, it forms a 
compound crystallizing in long orange-yellow needles, soluble in 
water and alcohol. Dulcitamine has the formula C,H,,NO,, and 
resembles glyceramine in many of its properties. Its discovery 
furnishes new proof of the close relations between the triatomic 
alcohol, glycerin, and the hexatomic alcohol, dulcite.—C. R., 
Ixxiv, 1406, May, 1872. G. F. B. 


II. GEoLoGy AND NATURAL History. 


1. Hayden Rocky Mountain Geological Expedition.—(From 
a letter by Dr. F. V. Haypen, in charge of the Expedition, to 
J. D. Dana, dated Madison Valley, Montana Territory, Sept. 1, 
1872.)—The following is a brief summary of what the survey under 
my charge has accomplished up to the present time, and what it 
proposes to do before the end of the season. 

Two large and well-equipped parties have been in the field at 
work since about the 1st of July. The largest party made Ogden 
the point of departure. It was under the direction of Mr. James 
Stevenson, my principal assistant. There are attached to this 
party a geologist, topographer, astronomer and meteorologist, 
with the necessary assistants for each. There is also a botanist, 
who has already collected over 1200 species of plants through 
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that new and interesting region, the Snake River valley. Dr. 
Josiah Curtis acted as surgeon and microscopist. The part 

surveyed a route from Ogden to Fort Hall, Idaho, where full 
preparations were made for a pack train with supplies for a given 
time. The party passed up the west side of the Snake River 
valley, forced their way across the mountains, made a careful sur- 
vey of the Teton range, then passed up the valley of Henry’s 
Fork, entered the Madison valley through the Targee pass, and 
reached the Geyser Basin of the Madison August 14th. 

The party under my charge traveled by stage to Fort Ellis, 
and there spent about three weeks preparing the outfit; then 
started up the Yellowstone valley, over about the same route as 
last year. The party consisted of about thirty persons, among 
them a chief topographer, astronomer, meteorologist, mineralogist, 
with their assistants, and a number of others who acted as col- 
lectors. A careful examination of the Yellowstone valley was 
made, and a map in contour lines of 100 feet each constructed. 

Both parties met in the Geyser Basin on the same day within 
a few hours of each other. The two parties numbered about sev- 
enty persons. The results of the exploration up to that time 
proved on examination to be most satisfactory and not less impor- 
tant to science than of practical value to the country. The open- 
ing up of that great Snake River valley will prove one of the 
most important events in American explorations for the year 1872. 
‘The barometrical elevations show most feasible routes for railroads, 
connecting the entire northwest with the Pacific railroads. It 
opens up to settlement a vast territory of the finest land in the 
west. A railroad up the Snake River valley from Utah, which is 
now in contemplation, will bring into market 2500 square miles of 

ine timber, and an unlimited quantity of arable and pastoral land. 

he ascent of the Great Teton will be recorded as one of the 
events of the season. Mr. James Stevenson and Hon. N. P. Lang- 
ford are undoubtedly the only white men that ever reached its 
summit. Mr. Stevenson planted the American flag on its summit, 
and measured its height with an aneroid barometer. It was also 
measured by triangulation from below. The height was ascer- 
tained to be about 13,400 feet. The next important discovery 
made by this party was the four remarkable passes at the head of 
Henry’s Fork, These passes correspond to the four points of the 
compass, and are all within a few miles of each other. Henry’s 
Lake is located in the center. The Targee or East pass is about 
6,500 feet elevation, and forms one of the great gateways to the 
Madison valley, and the sources of the Madison and Yellowstone. 
Henry’s or South pass is about 6,000 feet, and opens into the 
Snake valley; Red Rock or West pass, 6,300 feet, connects the 
great valley of the Jefferson branch, while the Madison or South 
pass opens into the lower Madison. All these passes are so 
smooth and low that one may ride over them in a carriage at full 
speed. There is probably not a more interesting geographical 
point on the American continent where there are, within an area 
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of a few miles, four such remarkable passes, linking the Pacific 
with the Atlantic slopes. There is not the slightest obstruction 
to a railroad over either of these passes. Emigrants are already 
following our track of exploration, and within two years the 
country will be filled with settlers. The railroad company 
that secures the right of way through this country soon will hold 
the key to the development of a State. 

Observations for latitude and longitude have been made by 
both parties every night when possible. As nearly all the nights 
have been clear and the weather fine, these observations have been 
very numerous, and their value in the location of important points, 
as well as correcting the old maps, has been great. The Tetons 
were thirty miles out of place. They were found to be within 
the boundary of Wyoming territory, and not in Idaho. All 
these observations will be continued until the 1st of November, 
without interruption. Each party is supplied with three of 
Green’s best cistern barometers, with a plenty of aneroids, and 
thermometers of various kinds. Especial regard is paid to the 
climate, and to elevations for railroad routes. Particular atten- 
tion is paid to all results of a practical character, on the principle 
that the money that enables us to make these explorations comes 
from the people, and should return as far as possible to them in a 
shape which will be available to them. 

The party under Mr. Stevenson is now on its way down the 
east side of the Snake River valley, having carefully surveyed the 
sources of that river: every branch will be carefully located. The 
party will reach Fort Hall about the 13th of October. It will 
then survey a parallel belt to Salt Lake City, thus connecting all 
our work in the northwest with the Pacific railroad. The party 
under my charge will complete the survey of the Madison river 
and its branches, then the Gallatin to its sources, then pass over 
the mountains into the valley of the Yellowstone, down to the 
snowy range, to the mouth of Shields river, then to the three 
forks of the Missouri, and then down that river to Helena, where 
our labors will probably close about the 1st of November. The 
latitude and longitude of Fort Ellis has been quite carefully fixed 
by an extended series of observations by Mr. Gannett with a 
transit, and similar observations will be made at Virginia City 
and Helena. 

Besides the two large parties mentioned above, there have been 
a number of smaller ones operating in various portions of the 
west, under the auspices of this survey. Prof. Cyrus Thomas has 
spent the season in the northwest collecting agricultural statistics, 
and all other information of a practical character. He has been 
ordered to visit Dakota and Minnesota, and to push his way as 
far northward into the Red River country as possible. The 
public may look for a continuation of his agricultural reports, as 
well as papers on insects, and other subjects. 

Prof. E. D. Cope, one of our most distinguished scientists, fitted 
out quite an extensive party at Fort Bridger at the expense of the 
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survey. He will remain three months in the field. In the first 
two weeks of his examinations he reported the discovery of over 
fifty new species of extinct vertebrates. He will close his season’s 
work by an examination of the celebrated Kansas bone deposits. 
The results of his labors will be of great importance to Geology, 
Paleontology, and Natural History generally. 

Professor Joseph Leidy, the eminent comparative anatomist of 
Philadelphia, is also exploring the west for fossil vertebrates. He 
is also making a study of the minute forms of life under the 
microscope, and will present a report on the minute fauna and 
flora of the districts he visits. 

Mr. F. B. Meek, accompanied by H. M. Bannister, of the Smith- 
sonian Institution, has spent about two months along the Pacific 
railroad for the purpose of making a critical examination of dis- 
puted or obscure points in the geology of that interesting region. 
Their success has been most satisfactory, and a valuable report 
may be expected. 

Prof. Leo. Lesquereux, our great authority on the Coal for- 
mations and the fossil plants found with them, has spent most of 
the summer, assisted by his son, in the west. He first went to 
Denver, stopping for a time along the Kansas Pacific railroad, 
thence along the base of the mountains to Santa Fé, N.M. He 
then explored the coal beds around Denver, and proceeded to 
Cheyenne, and made a critical investigation of the Coal for- 
mations from Cheyenne to Ogden, along the Union Pacific 
railroad. Large numbers of fossil plants, new to science, were 
discovered, all of which will be described in the forthcoming 
annual report next winter. 

These special examinations had for their prime object the deter- 
mining, by the most overwhelming evidence, the relations of the 
great group of Tertiary beds of the west to the Cretaceous. It 
is the purpose of this survey to take nothing for granted, to 
accept no statement without indubitable proof, and from year to 
year a certain amount of force will be concentrated on all obscure 
points of western geology. The amount of new material in all 
departments of research, to be illustrated in the quarto series of 
volumes connected with the survey, which has been added this 
present year, surpasses all previous years. 

2. On the Owen’s Valley Karthquake.—The August and Septem- 
ber numbers of the Overland Monthly coutain articles by Prof. 
J. D. Whitney on the “ Owen’s Valley Earthquake” of March 
26th, 1872. in pursuing the geological survey of the State, a 
party found it necessary to pass through the cae, and occasion 
was taken to make such scientific inquiries and observations as 
the time allowed. The first paper, of which the following is a 
brief abstract, describes the geological character of the region 
and the local phenomena. 

Owen’s valley is about 76 miles long, and is enclosed on the 
west by the Sierra Nevada, rising from 10,000 to 11,000 feet above 
the valley, and on the east by the steep and narrow range of the 
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Inyo mountains, which rise from 4,0(0 to 7,000 feet above the 
plain, this itself being 4,000 feet above the sea level. 

On the Sierra side there extends from the base of the precipitous 
portion of the range a long slope descending at an angle of five 
or six degrees, made up of detritus from the mountain behind 
and covered with sage brush. This is a vast bed of boulders, 
gravel and sand, 2,000 feet thick at the upper end, and spread 
out at the foot of the range in a bed of varying width. Just 
where this “sage brush slope” meets the valley bottom the vege- 
tation assumes a somewhat meadowlike character, and here, at the 
junction of these two formations, all the settlements of the valley 
are located. 

The geology of the valley is also interesting. The Sierra is 
chiefly one vast mass of granite, which has been elevated since the 
Jurassic period, and belongs to the Sierra Nevada system of 
upheaval. The Inyo range, on the other hand, is much more 
ancient, being a part of the great Paleozoic formation of the 
Great Basin, and consists of limestones, sandstones, and other 
stratified material. The two ranges are thus of very different 
geological ages. Midway in the valley, commencing about thirty 
miles north of Lone Pine and extending for ten miles, is a region 
of volcanic cones and lava flows apparently of recent geological 
date, but now all quiet. Similar cones and lava flows are found 
in the Coso mountains south of Owen’s lake; and on the table- 
land north of the valley and soutli of Mono lake there are 
abundant indications of former volcanic activity, in the form of 
solfataras and hot springs. 

After speaking of the effects of the shock in destroying build- 
ings at, Little Lake, Haiwee, Lone Pine, Independence, etc., the 
writer says :—“ The almost universal testimony of the residents 
of Owen’s valley was to the effect that the shocks came from that 
—_ of .the Sierra Nevada which lies between Owen’s lake and 

ndependence. In the region to the south of the lake the vibra- 
tions were felt as approaching from the northwest; at Lone Pine 
they were referred to the high mountains in the immediate vicinity 
to the west, and as we moved up the valley, the direction assigned 
was always more to the south of west as we proceeded north.” 
The recurrence of subterranean noises preceding or ri 
the shocks is confirmed, and the noises are referred to the cracking 
‘and grinding of the rocks under tension, rather than to the explo- 
sion of detonating gases. 

Numerous fissures were noticed which in some places may be 
traced uninterruptedly for miles, and between these fissures the 
surface had frequently sunk to a depth of sometimes twenty or 
thirty feet. “In all cases the character of the disturbances of the 
soil seemed to be pretty much the same; namely, the depression 
of narrow belts between fissures running nearly parallel to the 
course of the Sierra, and chiefly limited to the edge of the ‘sage 
brush slope.” A tidal wave was produced in Owen’s lake, but 
caused no damage beyond the temporary inundation of the shore. 


318 Scientific Intelligence. 


“There are several places in the valley where fissures in the 
ground have crossed roads, ditches or lines of fences, and where 
evideuce has been left of an actual moving of the ground hori- 
zontally as well as vertically. One of these instances of horizontal 
motion is seen on the road from Bend City to Independence, about 
three miles east of the latter place. Here, according to a careful 
diagram of the locality, it appears that the road running east and 
west has been cut off by a fissure twelve feet wide, and the west- 
erly portion of it carried eighteen feet to the south.” Other 
similar instances were noticed. 

The “ General Conclusions” arrived at in the second paper are, 
that the impulse by which this earthquake was originated was 
given somewhere nearly in the axis of the Sierra, at a depth of at 
least fifty miles, and at the same moment along a line of consider- 
able extent, probably as much as a hundred miles north and south. 
The resulting waves were propagated in both directions from this 
mountain axis and nearly parallel with it, and advanced on the 
surface at a rate of from thirty to thirty-five miles in a minute, if 
measured in a line at right angles to the axis of the Sierra. 

Cc. G R., JR. 

3. Bahamas.—[The following are a few notes from an abstract 
of a paper which was presented to the Geological Society in 1852, 
by Captain (now Major General) R. J. Nelson, R. E. (author of 
the Memoir on the Bemudas), which, through oversight, is not 
noticed in the writer’s recent work on Corals and Coral Islands. 
The abstract appeared in the Quarterly Journal of the Society for 
1853, p 200.—s. D. D.] 

The loftiest land in the Bahamas, according to the maps of the 
Hydrographical Office, is only 230 feet above the sea. Generally 
speaking, the hills on the larger islands are much under 100 feet in 
height, and on the islets from 50 te 10 feet. * * * * The 
surface generally is occupied by low rocky hills, either surround- 
ing basins or forming parts of what may once have been basins, 
and rarely by distinct hill and valley of the ordinary character. 
The bottoms of these basins are usually flat and rocky, only a few 
inches above the average high-water level, and have a rough and 
cavernous surface. Water, more or less” brackish, rises and falls 
everywhere throughout the lower parts of these flats, though not 
contemporaneously with the tide*, or at a uniform rate. The sur- 
face is sometimes covered with grass and low bush, and sometimes 
it consists of the bare rock, full of hollows, which are coated or 
even arched over with sub-stalagmitic substance. It is in these 
cavities, locally termed “pot holes,” that most of the soil is found; 
and in the gardens made on such ground, fruit-trees, pine-apples, 
Indian corn, sugar-cane, ete., grow luxuriantly. Besides these 
“rock-marshes” there are also ordinary marshes and mangrove 
swamps, of no great extent or depth, which are more or less in 
connection with the sea. On the larger islands the rocky surface 

* At Nassau, Bahamas, the tide rises from 4 to 3 feet (spring to neap); but 
at Bermuda it rises from 6 to 4}. 
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of the hills is very thinly and partially covered with “red earth,” 
mixed in varying proportions with vegetable matter, This scant 
soil is fertile, if well used. When uncleared, it is covered with 
bush and forest trees, There are also sandy tracks termed “ pine- 
barrens,” where the bush suddenly disappears and the palmettos 
become fewer in number, though enough remain to exhibit an 
intermixture of pines and palms, respectively typical of the 
northern and southern floras, The lowest portions of the flat 
grounds frequently contain small brackish water or salt lakes, In 
the chalk-marsh of Andros Island, however, there is a freshwater 
lake, with three streams as its outlets; and it appears that there is 
no other freshwater lake or stream in the Bahamas. * * * * 
There are large caverns in Long Cay and Rum Cay; and pro- 
bably caverns are as numerous in the Bahama Islands as in the 
Bermudas; but so few extensive excavations have been made, that 
this cannot be positively affirmed. * * * * One of the most 
striking objects in the topography of the Bahamas is the very 
deep submarine valley, forming the gulf known as “the Tongue 
of the Ocean,” which runs into the Great Bahama Bank from its 
northern end. The color of the water around the islands is usually 
that of the agua-marine variety of beryl; but the water of the 
Tongue of the Ocean has the deep blue color of oceanic depths. 
The author describes a coral-reef as consisting of masses of 
numerous species of Madrepora, Astrea, Dedalea, Oculina, 
bases and axes of Gorgonia, Millepora, Nullipora, Coralline, 
&c., &., growing confusedly together without any other appar- 
ent order than that of accidental succession and accretion, both 
laterally and vertically. These are at times aided or even super- 
seded by Serpulew, &c., as seen in the serpuline reefs. * * * * 
Capt. Nelson points out a few of the localities that exhibit most 
clearly the character, source, and mode of aggregation of the 
materials of the ordinary Bahama rock, such as is formed above 
the sea level; at the same time referring to the illustrative 
specimens in the Bahama collection. For instance: the south 
side of Silver Cay and the beach extending westward from 
Nassau afford rolled blocks, pebbles, and sand derived from the 
more massive corals, mixed with remains of turtles, fish, crusta- 
ceans, echinoderms, and mollusks. On the beach between Clifton 
Point and West Bay (specimen No. 1) the shells of Strombus 
gigas more especially accompany the rolled corals, At East 
Point (specimens Nos, 2 and 8) the sand is derived from corallines 
and nullipores; the finer sand being often in approximately 
spherical grains, though not so perfectly as at the White Ca 
(specimen No. 4) and between Exuma and Long Cay. The beac 
near Charlotteville Point (specimen No. 5) consists principally of 
LIncina Pennsylvanica in various stages of comminution. At Six 
Hills (Caicos Group) the mass of Conch shells ( Strombus gigas) 
is so great and sufficiently cemented together as to form not af 
rock, but an island several hundred feet in length. Along the N. 
W. beach at Gun Cay (speciinen No. 8), a hard, coarse, stratified 
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rock is formed of Conch and other shells, together with coral frag- 
ments. 

The large fragments of corals and shells are never found much 
beyond the surf-range of high-tide, and therefore always form rock 
at a low level; whilst, on the contrary, the fine calcareous sand is 
removed by the wind and deposited in irregularly laminated beds, 
which, being consolidated in various degrees, are converted into 
rock of different qualities. * * * * The ordinary Bahama 
rock everywhere consists of the above-mentioned calcareous 
sandstone. It is somewhat similar to Portland stone in appear- 
ance, but softer and more porous. When first exposed it is quite 
white, and is inconveniently bright and dazzling under a tropical 
sun; but it becomes of a dark ashen-gray color along the sea-coast, 
and more or less so elsew here, when exposed to the weather. Its 
average weight, like that of the Bermuda stone, varies from 95 to 
145 pounds per "cubic foot. Its inferior value as a building mate- 
rial arises from the numerous sand-flaws (specimen No. 7), and 
consequent ready failure when exposed to the weather. About 
the south-west of New Providence, for some feet above the sea, 
the rock is hard and homogeneous, and may be raised in good 
blocks for building purposes. The looser and softer kinds of rock 
are found usually on the hill tops. A variety offering a singular 
counterfeit of true odlitic structure is found at or near White ‘Cay, 
Exuma, and elsewhere; but the spherules are solid, and have been 
derived apparently from the stems of corallines, * * * * A 
chalk-deposit is to be found, by all accounts, in the different 
basins or lagoon bottoms in every principal group, though no- 
where so extensively as along the western coast of Andros Island, 
where it may almost be termed a young chalk formation. * * * 

The “red earth” previously mentioned as forming, generally 
speaking, the scanty soil of the Bahamas, is at times interstrati- 
fied with the rock, and sometimes it is incorporated with it. It is 
identical with the “red earth” of the Bermudas (specimen No. 
15) which proved a considerable source of embarrassment, espec- 
ially with reference to Ireland Isiand, by seeming to point out 
alternations of aqueous and other deposits, which were contra- 
dicted by the presence of the characteristic Helix in all the beds. 
In visiting a cave near Delaport in 1849, Capt. Nelson found the 
bottom of the cave for many feet in depth covered with a loose 
dry “red earth,” in grains varying in size from coarse sand to fine 
dust (specimens 14 and 14 4a, b). Under the microscope this 
appeared as a mass of insect-remains, the rejectamenta of bats 
living in these caverns. Specimens of the earth from another 
part ‘of the same cave, however, were so much altered in character, 
that they r resembled the Bermuda “red earth,” and afforded a 
complete clue to the characters of this substance. Some of the 
varieties from the Delaport cave were examined microscopically 
and chemically by Professor Quekett, of the Royal College of Sur- 
geons, who not only confirmed the abov e, but announced that all 
the varieties gave off ammonia, whether retaining org: wnie texture 
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or not. The author thinks it not unlikely that the “red earth,” 
even in the case of the five strata in Ireland Island, has been 
largely derived from bats inhabiting once-existing caverns; at 
the same time, he considers it probable that birds, their drop- 
pings supplying a sort of guano, have also assisted in the forma- 
tion of this deposit. 

The occurrence of pumice floated ashore at Watling Island, and 
elsewhere in the Bahamas (as also at Bermuda), is briefly noticed. 

4. Surface Geology of Northwestern Ohio; by Prof. N. H. 
WincHetit.—( Read before the American Association at Du- 
buque.)—After some preliminary remarks on the uniformity of the 
geological structure of Northwestern Ohio, Prof. Winchell said that 
this was a circumstance peculiarly favorable for the preservation of 
the features of the drift. The whole of the vast tract is a plain 
with no more unevenness than the prairie region of Illinois. He 
accepted the glacier theory of Prof. Agassiz to explain nearly 
all the features of the drift of Northwestern Ohio. There are six 
long ridges which have received the names of St. Johns, having 
an elevation above Lake Erie of about 425 feet: Wabash, which 
is about 375 feet above that lake; the St. Mary’s, ranging from 285 
to 390 feet above Lake Erie; the Van W ert, ranging from 194 to 
240 feet; the Blanchard ridge from 188 to 218 fee ‘t; and the Bel- 
more ridge, about 150 feet above Lake Erie. These he regarded 
as so many terminal moraines left in the retreat of the local gla- 
cier which filled the St. Lawrence valley, including the basins of 
Lakes Ontario and Erie, as well as the valley of the Maumee, 
about the close of the Glacial epoch. He said all the drift in Nor th- 
western Ohio is of glacier origin, and lies, with very slight excep- 
tions, in a broad sheet ev enly spread just as the ice deposited it. 
It consists from top to bottom of the “boulder clay,” the bould- 
ers in it being marked by glacier action. He explained by crayon 
diagrams how the drift, frozen in the ice, or riding on its back, 
was gently let down on the glaciated surfaces of the rock by the 
slow thawing of the foot of the glacier. He supposed that the 
water, which resulted from the “thawing of the ice, acted all 
along’ the foot of the ice, evenly, without being gathered into 
streams. Hence, its effect ‘would be seen on the drift in the for- 
mation of a ridge of assorted materials, containing gravel, sand 
and boulders, whenever the climate caused a stand-still in the 
slow retreat of the ice. In that way he accounted for all the 
ridges mentioned, rejecting the Beach theory, and all ideas of sub- 
sidence below a continental expanse of water. 

He admitted that Lake Erie has been higher than at present, 
but he could see no evidence of it above the height of about 200 
feet. At that time it had an outlet by way of Houghton, Ind., 
through the valley of the Wabash, its outlet by way of the St. 
Lawrence valley being yet obstr uted by the glacier. Above 
that elevation he said there is no evidence of the presence of the 
water of Lake Erie. He regarded as evidences of a higher stage 
of that lake the existence of loose sand knolls and ridges scattered 
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over Northwestern Ohio, running in all directions and having all 
altitudes up to 200 feet. 

These he regarded as ozars, or sand-bars thrown up by the 
action of currents and waves. Besides these sandy deposits there 
are numerous places known as limestone ridges, where the drift 
has been denuded from the rock, the boulders found in the drift 
being left in the immediate vicinity, usually in a belt round the 
bases of these ridges, The rock in such cases is water-worn and 
wrought into fantastic shapes, common about rocky shores. 

These sandy deposits of Lacustrine origin frequently obscure the 
true glacier moraines for great distances, and have often been con- 
founded with them. 

The superficial lamination of the clay about Defiance, Ohio, he 
referred to the action of the waters of the St. Joseph and St. 
Mary’s rivers running along the outer periphery of the moraine, 
which being damned back by the ice foot would form the begin- 
ning of Lake Erie, with an outlet by way of Fort Wayne and 
Huntington, Ind. This action was to carry the fine parts of the 
glacier drift to some distance away from the ice foot, and spread 
It in fine horizontal layers over an area of several miles square. 
He said such lamination occurs, also, farther down the Maumee, 
at Toledo, and on the Sandusky, at Fremont; and has a thickness 
of 25 or 30 feet. It is, however, confined to the river valley, and 
must have been done by the action of those rivers, the waters of 
which were set back by the prevalence of the ice, so as to form 
standing water. Below this lamination, the typical unmodified 
drift, which for the most part covers the whole district, is found as 
elsewhere. 

He regarded the existence of these moraines as a confirmation 
of the theory of Prof. Agassiz, and read off by proportional 
numbers the manner of retreat of the ice. The halting places are 
separated by the following figures; 15; 15; 2; 35; 34; x.—Z. 
HI. T., Detroit Tribune of Aug. 31. 

5. Note on Tinoceras ANCEPS; by O. C. Marsu.—The large 
mammal from the Tertiary of Wyomiug, described by the writer 
as Titanotherium ? anceps (this Journal, vol. ii, p. 35, July, 1871), 
proves to be a proboscidian, as originally suspected. This fact 
was stated in a note on page 123 of the present volume. The 
name Mastodon anceps, there provisionally applied to the species, 
was changed, in the errata, to Tinoceras anceps. The limb bones 
of this animal are similar to those of Mastodon, but other parts of 
the skeleton, especially the skull, differ widely from that genus. 
The Museum of Yale College has portions of several skeletons, 
which will soon be fully described. 

6. A Monograph of the Fossil Crustacea belonging to the 
Order Merostomata. Part Ill, Pterygotus and Slimonea (pages 
71-120, plates xvi-xx); by Henry Woopwarp, F.G.S., F.Z.S., of 
the British Museum. 4to, London, 1872. Printed for the Paleon- 
tographical Society.—The first part of this memoir was issued 
in the volume of the Paleontographical Society for 1865 (pub- 
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lished in 1866), and was noticed in this Journal in volume xliv, p. 
116 (1867). This third part treats of several species of Pterygo- 
tus and of the related Slimonia acuminata (Himantopterus acu- 
minatus Salter), from the banks of Logan Water, near Lesmaha- 
gow, Lanarkshire. The descriptions of these gigantic crustaceans 
are illustrated with effective lithographs, partly of natural size. 
The genus Slimonia (of Page) approaches p mon Mn and differs 
from Hurypterus, Stylonurus and Dolichopterus, in having the 
eyes marginal on the head. Besides the marginal eyes there are 
two ocelli on the medial line of the head-shield, about a third of 
its length from the front. Unlike Pterygotus, the antenne are 
very small and not cheiate, and they have the base expanded and 
fitted to act as jaws; and this is one of several important distin- 
aa a characters. The head shield of one individual, described 

y Salter, is 6} inches broad and 74 long. Mr. Woodward states 
that the largest specimen known of the species could not have 
exceeded four feet in length, and the larger part of those found 
are of individuals less than three feet long. “They cannot there- 
fore be said to equal in size the largest species of the genus Ptery- 
gotus, which, no doubt, attained a length of at least five feet.” 
One specimen of Slimonia, figured natural size on plate xvii, is 
264 inches long. 

In the following part of this memoir, the author, as he announces, 
will give in a condensed form the diagnostic characters of each 
genus of the Merostomata. 

7. Notice of a new species of Tinoceras; by O. C. Marsu.—A 


second species of Zinoceras, considerably larger than 7. anceps, 
Marsh, is represented in the Yale Museum by portions of a skull 
and teeth, with parts of the same skeleton; and likewise 7 frag- 


mentary remains of several other individuals, all from the Eocene 
deposits of Wyoming. The skull is proportionally very small, 
and indicates one of the most remarkable animals yet discovered. 
It supports a pair of short horns, and has also two powerful tusks, 
which in size, shape, and direction resemble the canines of the 
walrus. The molar teeth are small, the last of the upper series 
being much the largest. The horn cores are short, somewhat 
curved, with obtuse compressed summits. They are about 130"™- 
in length. There are apparently but five teeth in the upper molar 
series, and a long hiatus in front of the premolars, The tusks are 
compressed longitudinally, regularly curved, and worn near the 
extremity by the opposing teeth of the lower jaw. The left upper 
tusk measures 220"™. in length; 65™™- in antero-posterior diam- 
eter, and 33": in transverse diameter at the jaw. The atlas with 
the odontoid process is 144™"- in length, and its posterior face 
97™™ wide. The bones of the limbs and feet resemble those of 
the living Proboscidea. For this species I propose the name of 
Tinoceras grandis ; and the peculiar group of animals it indicates 
may be called Tinoceride. 

8. Microscopical: A Life Slide.—The accompanying engrav- 
ings represent front and side views of a form of life slide for the 
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microscope, designed and used with much success by Mr. D. §. 
Holman. It is constructed to retain the greatest quantity of mate- 
rial under the smallest cover glass, and is designed to be used with 
the highest powers of the microscope for studying the Bacteria, 
Vibriones and other very low forms of life. 

The slide consists, as will be seen from the cuts, of a central 
polished cavity, about which is a similar polished bevel; and from 
the bevel outward extends a 
small cut, the object of which 
is to afford an abundance of 
fresh air to the living things 
within, as well as to relieve 
the pressure, which shortly 
would become so great, from 
the evaporation of the liquid 
within, as to cause the destruc- 
tion of the cover glass. 

No special dimensions are 
stated for the central cavity. 
The bevel is usually 4 in. in 
diameter (the cut is % of natural size); the small canal is cut 
through the inner edge of the bevel or annular space, outward, 
for the purpose named above. 

It is found upon enclosing the animalcule, &c., that they will 
invariably seek the edge of the pool in which they are confined, 
and the beveled edge permits the observer to take advantage of 
this disposition; for when beneath it, the objects are within range 
of the high-power glasses. 

Another very important feature in the device is the fact that a 
preparation may be kept within it for days or weeks together, 
without losing vitality, owing to the simple arrangement for sup- 
plying fresh air. 

We have repeatedly had the opportunity of witnessing the use 
of this slide, and are convinced that nothing of the kind has yet 
been devised which can equal it in excellence, either for observing, 
or generating the lower forms of life.—Journal Franklin Institute. 


III. Astronomy. 


1. Eetract from the Address of Mr. Dx La Rue before the Mathe- 
matical and Physical Section of the British Association of which 
he was President,—Passing to the subject of comets, Mr. De La 
Rue gave an explanation of Prof. Zéllner’s views—a theory which, 
he said, acquired an additional interest from Schiaparelli’s dis- 
covery of the identity of the paths of certain comets with great 
meteor-streams, since the meteoric masses must inevitably be con- 
verted into vapor on approaching the sun, with exhibition of the 
characteristic appearances of the comets. The intimate connection 
of planetary configuration and solar spots, of the latter and ter- 
restrial magnetism and auroral phenomena, must, the speaker pro- 
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ceeded, tend to establish also a connection between solar spots and 
solar radiation. It is demonstrated by the researches of Piazzi 
Smyth, Stone, and Cleveland Abbe, that there is no connection 
between the amount of heat received from the sun and the pre- 
valence of spots—a result clearly in harmony with those derived 
from recent investigations into the nature of the solar atmosphere. 
Further, in a paper by Mr. Meldrum, of Mauritius, to be read 
during the meeting, most remarkable evidence is given on the 
close connection of these phenomena. It appears that the cyclones 
of the Indian ocean have a periodicity corresponding with the sun- 
spot periodicity ; so that if an observer in another planet could 
see and measure the sunspots and cyclones (earth-spots), he would 
find a close harmony between them, Such a connection will prob- 
ably be found to exist over the globe generally; but with refer- 
ence to the Indian ocean, Meldrum’s discussion of twenty-five 
years’ observations, that in the area lying between the equator 
and 25° south latitude, and between 40° and 110° east longitude, 
the frequency of cyclones has varied during that period directly 
as the amount of sun-spots. Mr. Meldrum, in order to place the 
deductions on a still broader foundation, proposes to investigate 
these laws on a plan perfectly in agreement with the method of 
determining the areas of solar disturbances, the results of which 
have been published from time to time during the last ten years. 
Moreover, the observations on the periodic changes of Jupiter’s 
appearance, and the observations of Mr. Baxendell, that the con- 
vection-currents of our earth vary according to the sun-spot 
period—all these results, seemingly solitary, but truly in mysteri- 
ous harmony, point to the absolute necessity for establishing con- 
stant photographic records of solar and terrestrial phenomena all 
over the world. There is every hope of the photographic method 
as applied to sun-observations being joined to the work of the 
Greenwich Observatory ; but what is further wanted is the erec- 
tion of instruments for photographic records, and of spectroscopes 
in a number of observatories throughout the world, so as to obtain 
daily records of the sun and to observe magnetical and meteoro- 
logical phenomena continuously in connection with solar activity. 
Meteorological observation is storing up useful facts; but they 
can only be dealt with effectually if investigated in close parallel- 
ism with other cosmical phenomena. The time has really come, 
not only for relieving private observers from the systematic ob- 
servation of solar phenomena, but for drawing close ties between 
all scattered scientific observations so as to let one grand scheme 
embrace the whole ; and no method seems to be so well adapted 
to bring about this great achievement as the method of photo- 
graphing the phenomena of nature, which in its very principle 
carries with it all extinction of individual bias. 


Col. SrranGE, in moving a vote of thanks, complimented the 
President on his success in rendering photography available for 
purposes of astronomical measurement, and thus accomplishing 
what the most eminent astronomers had believed to be impossible. 
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Sir W. Tuomson, in seconding the motion, passed some remarks 
on Zéllner’s theory of comets. It reminded him forcibly of a dis- 
cussion which took place at a meeting of workmen at Millwall. 
One of them brought forward a glass tube, drew an iron wire 
through it, and laid it down, and after a few minutes the glass 
tube cracked. This is a curious phenomena, and not easily ex- 
plained. A discussion took place as to its cause, and many ex- 
planations were proposed ; but the conclusion finally adopted was 
that it was electrical. Omne ignotum pro electrico expresses the 
whole foundation of Zéllner’s theory.--Proc. Brit. Assoc., Athen- 
Aug. 24, 

2. Report on Lunar Objects suspected of Change. (Read be- 
fore the British Association by Mr. Brrr.)—As the last report 
dealt with the observations of the spots on the floor of the Crater 
Plato, from which it appeared that changes within the area of the 
crater had been in progress during the two years of observation, so 
the report presented to this meeting dealt with the observations 
of the streaks and the color of the floor. The principal results of 
- the second discussion appeared to be that changes in the appear- 
ance and luminosity of the streaks had been detected, and these 
changes were of such a character that they could not be referred 
to changes of illumination, but depended upon some agency con- 
nected with the moon itself, while the color of the floor was found 
to vary as the sun ascended ir the lunar heavens, being darkest 
with the greatest solar altitude. The report was accompanied 
with curves from which the relation of the sun’s altitude to the 
various degrees of that observed on the floor as of cause and effect 
was readily deducible. These reports on the appearances of the 
— and streaks indicate the strong probability that if further 
observations are undertaken, definite changes of an interesting 
character on the moon’s surface are likely to be diseovered.— Proc. 
Brit. Assoc., Atheneum, Aug. 24. 

38 Aurora Australis.—The Aurora Australis was visible on the 
evening of April 11th, but could be observed only for a short time 
on account of clouds, Between 7.30 and 7.50 P.M. streamers 
were frequent, some of them extending to near the zenith, but by 
8 p.M. all streamers had disappeared, and only a deep red glow 
reaching an altitude of about 60°—over the usual segment of 
cloud extending on the horizon from §.S.W. to S.E. to a height of 
12°-15°—could be seen. It gradually grew fainter, disappearing 
altogether at the higher altitude, and extending only about 10 
above the cloud-segment. By 8.20 p.m. there was only a grayish- 
white tint visible, growing rapidly fainter, until it was shut out 
from view by the sky becoming overcast. At 10 P.m., when the 
clouds partially cleared 2::ay, traces of the same could still be 
seen. On the evening of the 15th another display of this phenom- 
enon took place, but could only be seen very imperfectly on 
account of the cloudy state of the weather. It lasted all through 
the evening, but at no time could any streamers be seen. 
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Coincident with this phenomenon disturbances in the magnetic 
elements took place, but comparatively of small extent, the range 
on the 11th being 40 minutes of arc in declination and 0°0312 of 
the absolute unit of horizontal force, while those commencing on 
the 15th were of much smaller range, but are remarkable for their 
long duration.— Monthly Rec. Melbourne Obs. for April, 1872. 

4. Colors of the equatorial bands of Jupiter—Dr. Cipoletti, of 
Florence, has attributed the colors of the equatorial bands of 
Jupiter to an auroral cause, and sustains it by comparing the 
results of observations with the times of auroral display as mani- 
fested on the earth,—these times being the same for all parts of 
the solar system since they depend on the condition of the sun. 

5. The Object-glass of the Hecsteoedt of the Allegheny Observa- 
tory stolen. (From a letter to the editors, dated Sept. 11, 1872, 
by 8. P. Lanaey, Director of the Observatory.)—The Allegheny 
Observatory was, on the 8th of July last, the sufferer by a bur- 
glary, of a kind hitherto —, unprecedented. It was entered at 
night, after the Director and his assistant had left the building, 
and the object-glass of the equatoreal - inches in aperture), was 
removed from the telescope and carried away. No other injury 
was done, and, except some eye-pieces belonging to the transit, 
nothing else was taken. 

I have reason to believe that the thieves hoped to extort a large 
reward for the return of the glass, which is of course otherwise 
valueless to them. 

Considering that most of the observatories of the country 
would be probable sufferers by similar spoliation, if a precedent 
was set which made it worth while for burglars to repeat the theft 
elsewhere, it has seemed almost a duty to others to refuse to offer 
a reward and immunity from punishment as the price of its return. 

Desiring that those in charge of such valuable and hitherto lit- 
tle guarded instruments am be warned of a danger, I shall be 
obliged by your giving publicity to this letter. 

6. Erratum to Prof. Kirkwoods Article on page 225 of this 
volume.—The fraction 7445, should have been printed 


IV. MISCELLANEOUS ScIENTIFIC INTELLIGENCE. 


1. Meeting of the American Association for the Advancement 
of Science, at Dubuque, Iowa.—The standing committee having 
failed in their efforts to make satisfactory arrangements for the 
meeting of the Association in San Francisco, accepted the invita- 
tion of the citizens of Dubuque, and convened in the latter city on 
the 21st of August, Prof. Asa Gray in the chair. After the address 
of the retiring President, Dr. Gray, which was one of great inter- 
est, he yielded the chair to his successor, Prof. J. Lawrence Smith. 
The following business was transacted in general session. 

Prof. Benjamin Peirce was added to the committee appointed 
at the Indianapolis meeting to memorialize the General Government 
in regard to establishing an observatory at some suitable point 
upon the Rocky Mountains. 
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A committee was appointed to memorialize the General Govern- 
ment in regard to the desirableness of compiling the results of all 
the geological surveys of the country, and publishing the same, 
together with suitable maps. This committee is to consist of all 
the members who are or have been in charge of State or govern- 
ment surveys. 

A resolution was passed heartily endorsing a bill now pending 
in Congress proposing to appropriate the surplus of the so-called 
Chinese indemnity fund, amounting to about $450,000, for the 
education of Americans and Chinese in the language and literature 
of the respective nations, provided said fund shall be found to f 
equitably remain in the possession of the government of the 
United States. 

A resolution was also passed asking of the War Department 
the establishment of a Signal Service Station at Dubuque. 

The association also by resolution expressed approval and 
appreciation of the published results of the Geological Survey of 
Iowa, and appointed a committee to memorialize the legislature of 
Iowa, asking its continuance and liberal support until completed, 
under the direction of Dr. C. A. White. 

The Committee appointed at the Indianapolis meeting to report 
whether any revision of the constitution is required in relation to 
membership and greater discrimination in the acceptance of papers 
to be read and published, reported that they found no change 
necessary, but that they did find several violations of the consti- 
tution in the above regard to have been of common occurrence, 
and expressed the belief that a strict adherence to its provisions 
is of vital importance to the association. 

A proposition to establish an entomological sub-section of the 
association was made, which, in accordance with the constitution, 
will come up for action at the next meeting. 

The following officers for the ensuing year were elected: 
President, Prof. Josepu Lovertna, of Cambridge, Mass. (he having 
resigned the office of Permaneat Secretary) ; Vice-President, A. H. 
WorrtuEy, of Springfield, Illinois; Permanent Secretary, F. W. 
Putnam, of Salem, Mass.; General Secretary, Dr. C. A. Wuire, 
of Iowa City, lowa; Treasurer, W. 8. Vaux, of Philadelphia, Pa. 

The next meeting was appointed to be held in Portland, Maine, 
on the 3d Wednesday of August, 1873. 

One hundred papers in all were presented; but over twenty of 
these were not accepted for publication. The following are the 
titles of those which will probably appear in the volume of Pro- 
ceedings : 

A sketch of the Geology of Iowa; by C. A WHITE. 

On the Eastern Limit of Cretaceous Deposits in Iowa; by C. A. WHITE. 

On the Ancient Mounds of Dubuque and its Vicinity; by H. T. Woopman. 

Climatic Changes in the Salt Lake Valley; by P. A. CHADBOURNE. 

On the Oviducts of Brachiopods; by E. 8. Morse. 

On the Embryology of Terebratulina; by E. S. Morse. 

Observations on living Rhynchonella; by E. S. Morss. 

A Discussion of the Forces of Expansion and Contraction; by J. D. WARNER. 
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The Relation of the U.S. Coast Survey to the Geological and Topographical 
Survey of the States; by BENJ. PIERCE. 

The Physics of the Mississippi River; by C. G. Forsuy. 

‘ On Zoological Barriers, with special reference to South America; by JAMES 

RTON. 

On Sympathetic Vibrations, as exhibited in ordinary mechanical Vibrations, and 
the Optical Method of showing them; by Jos. LOVERING. 

Apparatus for Electric Measurement, with Rules and Directions for its Practi- 
cal Application; by L. BRADLEY. 

Planetary Motion and Solar Heat; by Cuas. E. PHELPS. 

On Soil-Analyses and their Utility; by Eugene W. 

oe and Lunar Photography; by Jos. Wintock. [Communicated by Benj. 
Pierce. 

Glacial Deposits of Northern Ohio; by JoHN B. PERRY. 

On a Compensating Clock Pendulnm; by W. L. CorFINBERRY. 

On some ancient Carved Stones from New England; by F. W. Putnam. 

Diagram of a new Cluster of Stars, with remarks; by THos. BASNETT. 

A new Projection of the Sphere, convenient in many Physical Investigations ; 
by THos. BasNETT. 

Microscopical Demonstrations; by T. C. HIL@arRp. 

Demonstration of Magnetic Apparatus; by T. C. HILGarp. 

On the relation between Organic Vigor and Sex; by HENRY HARTSHORNE. 

Elephas Mississippiensis: a new species of Fossil Elephant; by J. W. Foster. 

On some Peculiarities in the Crania and Skeletons of the Mound Builders; by 
J. W. FOSTER. 

On the Production of Spiegeleisen, embodying a paper by Hugh Hartmann; by 
J. W. Foster. 

Description of the Printing Chronograph at the Dudley Observatory; by G. W. 
Hoveu. 

Refraction Tables modified and expanded from Bessel’s formule, to be used 
— logarithms, computed with the Scheutz Tabulating Engine; by G. W. 

OUGH. 

On the so-called velocity of the electric current over Telegraph Wires; by 
G. W. Hove. 

The use of Automatic Instruments for registering Meteorological Phenomena; 
by G. W. Hovuau. 

The use of Lead in the Sulphate of Copper Battery; by G. W. Hovuau. 

On Binary Stars; by D. KirKwoop. 

Origin of Limestone in the Coal Measures; by E. B. ANDREWS. 

Coal and some of its special Uses; by E. B. ANDREWS. 

Good Wine, a Social and National Good; by G. C. SwALLow. 

Surface Geology of North-Western Ohio; by N. H. WINCHELL. 

Hypsometrical Data of some of the North-Western States; by ALEX. WINCHELL. 

Recent Geological Discoveries among the White Mountains in New Hampshire ; 
by H. Hrrcncock. 

Explanation of new Geological Map of New Hampshire; by C. H. HitcHcock. 

The Temperature of the Sun; by H. F. WaLLiNG. 

A Chemical Theory of Electricity; by H. F. Wana. 

The force at any point of the Surface of a rotating fluid ellipsoid of three 
unequal axes, under the action of the gravity of its own particles and the accom- 
panying centrifugal force; by R. J. Apcock. 

The Friction of the Progressive motion of Water in the Tide Wave, being less 
than friction of the return undercurrent upon the bottom, the Tide Wave does not 
lengthen the day; by J. D. WARNER. 

On a new Genus in the Lepidopterous Family 7inetde, with Remarks on the 
Fructification of Yucca; by C. V. RiEy. 

Compressed Air as a Motor; by Wm. JorpDAN. 

The distribution of the Ruby and Sapphire in the United States, with exhibitions 
of some specimens from Montana; by J. LAWRENCE SmITH. 

On the cause of the Mortality of Fish in Racine River; by P. B. Hoy. 

On the Dynamical condition of the three states of Aggregation; by G. Hinricus. 

Am. Jour. VoL. IV, No. 22.—Oct., 1872. 
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Pyrite on the ijateral edges of Calcite scalenohedra; by G. HinRicus. 

Simple Arsenic Apparatus for the certain detection of minute traces of Arsenic 
in toxicological investigations; by G. HINRICHS. 

On the Law of Probability as applied to the determination of mental exertions ; 
by G. Hryricus. 

Simple Apparatus for Students for quantitative demonstrations in the Physical 
Laboratory ; by G. HINRICHs. 

An account of an Iron Meteorite that was seen to fall in South Africa; by J. 
LAWRENCE SMITH. 

The conversion of the Sulphates of Potash and Soda into Carbonates in the 
moist way; by J. LAWRENCE SMITH. 

On the ultimate Analysis of Coal; by E. T. Cox. 

Atmospheric Theory of an ameliorated climate and an Open Sea in the Arctic 
Regions in opposition to the Gulf Stream theory; by W. W. WHEILDON. 

A brief statement of effects of the Thunder Storms of July and August of the 
present year in the vicinity of Boston; by W. W. WHEILDON. 

Some Observations in Topographical Geology in North Carolina; by W. C. 
KERR. 

On the gigantic Mammals of the genus Loxolophodon; by E. D. CopE. 

On the Eocene genus Synoplotherium; by E. D. CopE. 

On the Geological Age of the Coal of Wyoming; by E. D. Cope. 

On the so-called sexual characters of Copepoda; by A. H. TuTTLe. 

Remarks on the magnifying powers of objectives; by R H. Warp. 

On a Field-stage for clinical Microscopes; by R. H. Warp. 

Respiration in Plants; R. Kine. 

Circulation in Insects; by R. Kine. 

Organisms in Drinking Water; by H. W. Bascoox. 

Media for the preservation of Entomostroca; by O. S. WEscort. 


2. Pupers relating to the Transit of Venus in 1874, prepared 
under the direction of the Commission authorized by Congress. 
Part I. Washington: Government Printing Office.—Congress 
appropriated $2,000 in March, 1871, for experiments upon the 
best form of instruments to be used in the approaching transit of 
Venus, and constituted a Commission to expend this appropriation 
and such others as might be made for observing the transit. The 
present papers are published by this Commission. There are two 
quite important ones by Mr. Rutherfurd, in which he expresses his 
opinion that the best form of movable instrument for photograph- 
ing the transit would be a five-inch objective, with seventy inches 
focal distance, in a cell allowing of the application, in front of it, 
of a flint-glass lens of such curves as would shorten the focal dis- 
tance to sixty inches, and at the same time correct the object-glass 
for photographic rays. An enlarging camera should be fitted into 
the tube of the telescope, enlarging the image about four diameters, 
or to about two inches diameter. This is upon the method suc- 
cessfully employed by Mr. Rutherfurd in his own observatory in 
New York. 

Prof. Newcomb after discussion of the difficulties of the problem, 
favors the method employed by Prof. Winlock, which is to throw 
the image of the sun, by a plane revolving mirror, into a fixed tel- 
escope of very long focal distance. 

We wish that the Commission could have given us another paper 
detailing the character and the results of the experiments provided 
for by the first appropriation of Congress. It would seem that 
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the photographs made in these two ways ought before this time 
to have been compared, and the capabilities of each method for 
securing the highest degree of accuracy determined. We fear 
that the experiments have not been made, and that, if not made 
very soon, the efficiency of all the American photographic obser- 
vations of the transit will be sadly impaired. 

8. Voleanie Eruption on Hawaii.—Sandwich Island papers of 
August 21 and 28, announce that the summit crater of Mt. Loa is 
again in eruption. A brilliant light is seen at the summit from 
all sides of the island, and ejections of columns of lava te a height 
of several hundred feet take place; but a flow of lava down the 
mountain is not reported. 

4. Tidal wave at the Sandwich TIslands.—An wnusual tidal 
wave took place at these islands on August 28, at 12 o’clock noon, 
At Honolulu from 12" to 14" there were five distinct waves of 
diminishing height, ranging from 12 to 15 minutes. Captain 
Williams of the British ketch Ino, reports that on August 18, in 
18° 55’ N. and 159° W., the sea for twenty-four hours was violently 
breaking and boiling as if on a bar or reef.—Honolulu Gazette. 

5. A General Index to the Contents of Fourteen Popular Trea- 
tises on Natural Philosophy, for the use of Students, Teachers 
and Artizans, by a Massachusetts Teacher. 108 pp., 8vo, New 
York, 1872 (Ivison, Blakeman, Taylor & Co.).—This index will 
be found very useful to all students in physics, and those interested 
in physical questions. The fourteen treatises here indexed include 
works of Tyndall, Golding Bird, W. A. Miller, J. Muller, J. P. 
Cooke, and other valuable treatises. 

6. Pompeii.—-It is only a run of forty-five minutes by rail [ from 
Resina] to Pompeii, so I determined to have another look at it; 
and a most enjoyable excursion it was. It was the “free day,” 
when the public are permitted to enter without paying a fee, and 
without being accompanied by a guide—a nuisance from which 
we were most grateful to be liberated. There are at present 180 
men employed in the work of excavation, somewhere outside the 
Temple of Venus; but as they are breaking new ground of consid- 
erable depth, much has to be cleared away before any thing can 
be discovered. In the general aspect of the old city no changes 
are, of course, observable ; but everywhere I marked the judicious 
care and attention which have been bestowed by the director, the 
Commendatore Fiorelli, in preserving the ruins, and rendering a 
visit one of instruction as well as of enjoyment. The bodies, or 
forms of bodies, in the museum, held together or filled up by plas- 
ter of Paris, after the ingenious design of the Commendatore 
Fiorelli, had a more than usual interest forme. Their discovery 
and preparation is an old story now, for I was present at their dis- 
interment and preparation “a long time ago,” and sent a detailed 
report of all to the Atheneum ; but I repeat they had an especial 
interest for me now, for they were a lively and painful representa- 
tion of the sufferings lately inflicted by the same agency. To one 
of the bodies still adheres a portion of its dress, and in April last 
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many victims in their agony prayed to have their clothes removed; 
but it was found to be impossible to do so without flaying them 
alive. Another body, that of a female, lies apparently with a 
handkerchief at her nose, reminding me of that terrible 28th of 
April, when even in the streets of Naples it was impossible to walk 
without sheltering eyes, nose, and mouth; and when, after gulp- 
ing a quantity of dust, it was necessary to make a bolt for our 
houses. The same agency was at work on both occasions, and it 
is ae! illustrated by the bodies in the museum of Pompeii. 
—H. W., Atheneum, July 20. 

8. Sea-Serpents.—-Regarding “ sea-serpents,” the following note 
may be interesting :—The South African Museum, Cape Town, 
recently received a specimen of the Ribbon fish ( Gymmnoterus) 
fifteen feet long without the tail. It appears that this fish is known 
to distant inland fishermen as being forty feet long, and from its 
slender shape and snake-like movement is probably the “sea-ser- 

ent” of late years so minutely described by navigators. From its 

ead there is erectcd a-.plume of rose-colored spines, and from 
head to tail along its back there is a conspicuous mane-like fin. 
Its general color is like burnished silver. The eye is large and 
silvery, and the profile of the head comports well with that of the 
horse. The specimen could not be preserved, but there are two 
smaller specimens in the Museum.—/Vature, Aug. 1. 

4. Bass culture in England—We learn from the Field of July 
20, that Mr. Parnaby has succeeded in bringing sixty black bass 
fry home from America, and that they are safely deposited in the 
tanks at Troutdale, Keswick, and are feeding heartily, so that 
they may be considered safe. He found great difficulty in col- 
lecting the fry and bringing them safely across the Atlantic on 
account of the intense heat. Mr. Francis considers this the 
second greatest feat in pisciculture, the first being the conveyance 
of salmon to Australia.-—WVature, Aug. 1. 

5. British Association.—The meeting of the British Associa- 
tion for 1873 will be held at Bradford, under the presidency of 
Mr. J. P. Joule. The want of space prevents the reproduction in 
this Journal of the address of the President, Dr. Carpenter, at the 
recent meeting of the Association, and abstracts of the papers. 
These will be found in the numbers of Nature, commencing with 
that for August 15, to be had of Macmillan & Co., New York. 


OBITUARY. 


Sir AnpreEw Smits, the author of “Illustrations of the Zoology 
of South Africa,” has recently died at the age of seventy-five. 

Dexavunay, the astronomer and physicist, director of the Observ- 
atory at Paris, died on the 4th of August, at Cherbourg, by the 
upsetting of a boat, while in an excursion on the coast of Nor- 
mandy. He was born in August, 1816. 
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APPENDIX. 


Euclid’s doctrine of Parallels demonsttated. 
By ALEx’R C. Twinine, LL.D. 


“The number of demonstrations proposed on the subject of 
Parallel Lines is evidence of the anxiety felt by geometrical 
writers upon the subject.” With this remark the author of 
“Geometry without Axioms’—a work published in 1834 in 
England*—concludes his extended and critical review of some 
thirty attempts made successively by Ptolemy the astronomer, by 
Proclus, Clavius, D’Alembert, Boscovich, Simpson, Playfair, 
Legendre, and other celebrated or approved authors—not less 
than twenty in number—to demonstrate Euclid’s assumed 
axiom. Such persistence in abortive endeavors, continued 
through centuries, marks an inherent reluctance of scientific 
minds to confide in any tests and confirmations by experience 
merely for the best attainable proof, of those elementary truths 
which, it is felt, ought to be based upon pure intellection. 

The demonstration which follows is changed in form, although 
not essentially in its principle, from the same as presented by the 
writer of this at the Salem meeting of the American Association 
for the Advancement of Science, and which, accordingly, appears 
in the published proceedings of that body for 1869. Also, hav- 
ing in view a merely imaginary introduction of this proof into 
his Elements, new Corollaries to three of Euclid’s Propositions 
are here supplied, and also a brief intercalary Proposition, which 
is thought of sufficient value—and the Corollaries as well—to 
justify, on the whole, their introduction into a Book of Geome- 
try, independently of the use here made of them. After the 
example of Playfair and others, the intercalary Propositions are 
lettered and numbered in a manner to designate their proper 
place and order in the Book (I.) for which they are thus pre- 
pared, as follows :— 


Evuciip’s ELEMENTS, Book I. 


Prop. IV. Cor. If two incomplete figures have their sides 
equal, each to each in the same order, and likewise the con- 
tained angles equal, each to each in the same order, then the 
two sides drawn to complete the figures shall be equal, and the 
figures shall be equal and alike in every respect. 


* By T. Perronet Thompson, Queen’s Col., Cambridge. 
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Prop. XIX. Cor. In a right angled triangle the side sub- 
tending the right angle is greater than either of the sides con- 


taining the right angle. 
For (17. 1.) the right angle must be greater than either of the 
angles opposite to it, and therefore must subtend a greater side. 


Prop. XXIV. Cor. In two triangles hav:ng unequal angles 
contained by sides equal each to each, the angle opposite the 
smaller contained angle and subtended by that one of the con- 
taining sides which is not less than the other, is greater than the 
similarly subtended side of the other triangle. 

.For DEF is greater than DEG or A BC, which has the 
larger included angle. 


Prop. XXI 4. THEOREM. 


If two straight lines intersect, then any third line from one to 
the other is greater than a perpendicular dropped from ¢ xy point 
between the third line and the point of intersection. 


Let the straight lines A E, A F, intersect in A, and let BC 
be perpendicular to A F, and A E be longer than A B. Then 
any line E D is longer than B C. 

For suppose ED not Fig. 1. 

to be greater than BC; 
and if it is not perpendic- 
ular to AF, let the per- 
pendicular EF be drop- 
ped. Then, in the right 
angled triangle E F D, 
EF is less (19.1. Cor.) than ED, and therefore less than BC. 
Produce F E to G, making FG equalto BC. Take FH equal 
to C A, and join GH, crossing AE inI. Because GF, FH, 
equal BC, C A, each to each, and contain respectively right 
angles, the angle GHF or IHF is equal (4.1.) to BAC or 
I A H,—which is impossible, because (16.1.) the exterior angle 
IHF must exceed the interior opposite angle of the triangle 
IAH. Therefore ED must be greater, and E F cannot be 
less than BC. Neither can EF be equal to BC, for then the 
point G would coincide with E, and also the point I with the 
same, and the angle EHF would be proved equal to its in- 
terior opposite angle E AH, which is impossible. Therefore 
EF can neither be less than BC nor equal to it, but must be 
greater; and much more must any other line ED from E be 
greater. 
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Prop. XXVIII 4. THEOREM. 


No triangle can have the sum of its angles greater than two right 
angles. 

Let A BC be atriangle. The sum of its angles at A, B, 
C, cannot exceed two right angles. 

First, Jet the triangle be Fig. 2. 
right angled at A. From 
Berect BD perpendicular 
to A B, and join CD. 
the angles at B 
and C together to exceed a 
right angle. Then because 
ABC and BCA ex- 
ceed a right angie, but A B ; 
C and CB D together only equal a right angle, A C B, contained 
by the sides A C, CB, is greater than CBD contained by the 
sides D B, BC, equal to the others each to each; and, of these, B C 
is the greater because it subtends the right angle at A (19.1. 
Cor.). Therefore (24.1. Cor.) the angle BDC is greater than 
the right angle at A. And because the three sides C A, AB, 
BD, containing the right angles A, B, are equal to the same, taken 
in the order DB, BA, AC (4.1. Cor.), and the right angles 
equal in the order B, A, the angle A CD equals the angle 
B DC, and is therefore greater than a right angle. And in like 
manner may it be shown by taking, in A D produced to R, the 
bases BG, GI, IR, to any desired number, each equal to A B, 
and erecting the perpendiculars GH, IJ, R Y, and so on, 
each equ’] to AC or BD, that the figures BH, GJ, IY, and 
so on, are each equal and alike in every respect to the figure A D. 
Complete the figures by joining DH, HJ, J Y, and so on. 

Produce CD indefinitely to K.* Because CD B is greater 
than a right angle, its adjacent angle BD K (18.1.) is less than 
a right angle, and much more, less than B DH, and must fall 
within it, so that C D produced will cut GH in some gee L, 
making GL less than GH and than its equal AC. So also, 
for the like reasons, J H produced toward DB will cut DL in 
some N; and NL or CL produced will cut JI in some 
point M, making IM less than IJ or itsequal AC. And in 
like manner may it be shown by producing YJ toward GH 
that CD produced cuts R Y, making RZ less than AC; and 
so on for every perpendicular drawn as above described. Take 
inBD, GH, Epi on, B O equal toG L, G P equal to IM, 1Q 
equal to RZ, and soon. JoinCO,OP,PQ, &. Because C A, 
AB; BO, equal DB, BG, GL, each to each, and the included 


* It cannot meet A B produced (17.1). 
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angles are right angles, the angles ACO, BDL, are equal 
(4.1. Cor.), and COB, DLG, are equal. And in like manner it 
may be shown that B O P equals G LM, also that G P Q equals 
IM Z, and so on,—also that OPG equals LMI, and PQI 
equals M ZR, andsoon. But DLG and GLM are together 
equal to two right angles,—consequently their equals COB 
and BOP are the same, and (14.1.) CO P is one straight line— 
or the line CO produced passes through P. In like manner 
may it be shown that C O produced passes through Q, W, and 
so on indefinitely. The line DK can never meet B R* (17.1.), 
since the angles of the two with AO exceed two right angles. 
Consequently there can never cease to be a distance R Z, nor, 
on the same side of A R, an equal distance IQ, through the ex- 
tremity of which CO bul shall pass. Therefore CO can 
never meet A R. Because A C less the segment D O equals BO, 
and BO less LP equals PG, and so on, it follows that any 
perpendicular, as R W, equals A C less the sum of all the seg- 
ments DO, LP, MQ, ZW; any number m of which cannot 
together equal A C, for otherwise C O produced could meet 
AR produced, which is impossible. Drop D S perpendicular to 
C W, and let m be such a number that DS taken m times shall 
exceed AC. Then among that number m of the segments 
there must extend from some point in C D produced at least 
one—as Z W—which is less than DS,—which is impossible 
(214.1.). Therefore no right angled triangle can have its 
oblique angles ABC, ACB, together greater than a right 
angle: and, because any triangle, as C O D, can be divided into 
two right angled triangles CS D, DSO, of which the oblique 
angles DCS, CDS, of one triangle, and the like, SDO, DOS, 
of the other triangle together make up the three angles of the 
triangle CO D, those angles can never have their sum greater 
than two right angles. 

Cor. If two perpendiculars AC, BD, to a given base A B, 
have their extremities joined, the angles A CD, C DB, at the 
extremities of the perpendiculars shall be equal to one another. 


Prop. XXVIII zB. THEOREM. 


Through a given point there can be but one parallel to a given 
straight line. 


Let AB be the given line, and C a given point. DropCA 
perpendicular to A B, and through © draw the straight line 
CR at right angles to AC; then CR is the only parallel to 
AB through C. 


* As above assumed. The demonstration of this proposition in the Proceedings 
of the American Association, before alluded to, is by a different proess. 
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For take any line CO making an acute angle ACO with 
AC. From any point Gin the line drop G F perpendicular to 
CR. Bisect C F in D, and erect DI perpendicular to C R 
and meeting CO inI. In FG, take FH, HK, each equal to 


DI, and join DH, I H,IK. Because the sides C D, DI, are 
equal to the two D F, F H, and the included angles right angles 
the triangles CID, DH F, are equal and alike in every respect 
(4.1.), and the angle CID equal to DHF. But DIO is 
adjacent to DIC at the point I in the straight line C O, and 
similarly D HG is adjacent to D H F,—consequently (13.1.) 
D10O and DHG are equal angles. 

The angles DCI, CID, of the triangle, right angled at D, 
must together (284A. 1.), either be equal to or less than a right 
angle: First, suppose them to be equal to a right angle. 
Then, because either IDH or DHF together with F DH 
makes a right angle, those first two angles are equal, and they 
are also contained by sides DI, DH, and H F, HD, which 
are equal each to each; wherefore the triangles D I H, DF H, 
are equal {4.1.), and alike in every respect. Also (284.1. 
Cor.) from the equality of the perpendiculars DI, FH the 
angle DIH equals IHF, and each is a right angle because 
equal to DF H, and therefore (13.1.) [HG is a right angle. 
Since therefore the two sides DI, I H, of one triangle equal 
the two H K, HI of another triangle, each to each, and the con- 
tained angles, are right angles, the triangle HI K is equal and 
alike in every respect to IH D, and also, therefore, to DCI. 
Therefore the angles HI K, DIC together equal a right angle, 
and the three angles CID, DIH, HIK together equal two 
right angles. Therefore (14.1.) CI, IK make one and the same 
straight line. Also the two angles FC K and F KC of the right 
angled triangle C F K are together equal toa right angle. There- 
fore it has been shown that if the oblique angles of the right 
angled triangle C DI are together equal to one right angle, then CI 
produced will pass through the point K, making a right angled 
triang)< .> F K, which, equally with C DI, has its oblique angles 
together equal to a right angle. Produce CF to J, making 
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FJ equal CF, and erect a perpendicular J L double of F K. 
It may be proved, in like manner, that C K produced will pass 
through L, and form the right angled triangle CJL, whose 
oblique angles are together equa! to aright angle. Proceeding 
thus by successively doubling the bases and the perpendiculars 
at the extremities of the bases, there will at last be found a 
“gegen as R Z, greater than C A, through the extremity 

of which CILif produced far enough must pass, and form 
with CR, RZ, a right angled triangle whose oblique angles at C 
and Z make together a right angle. Produce C A to N making 
CN equal toRZ, and join N Z. _ In like manner, as it was 
shown that the triangles D F H, DIH, are equal and alike in 
every respect, the same may be shown of the triangles C RZ, 
CN Z, so that the angle C N Z, being equal to C RZ, is a right 
angle. Consequently (28.1.) the two lines AB, N Z, making 
with C N the two interior angles each a right angle, cannot meet, 
and Z, equally with N, being on the other side of AB from C, 
the line CI produced has met A B and crossed it, and must so 
meet and cross in case the angles of C DI are together two right 
angles as first supposed. But, if CI produced does not pass, as 
above, through K, then the angles of C DI cannot be equal to 
two right angles, and therefore they must be less, since 
(28 a, 1) they cannot be greater. 

Suppose then that the angles of CDI are together less than 
two right angles. Then, the construction and proof remaining 
as before, the angles of the triangle DFH are less than two 
right angles, and since the angles of DI H cannot be greater 
than two right angles, the four angles of the quadrilateral IF 
are less than four right angles, and each of the equal angl.s at 
I and H is less than a right angle. Therefore IH K is greater 
than the angle 1H F or its equal HID. Draw HP equal to 
ID, or H K, at the angle I H P equal to HID, which is less than 
a right angle—and therefore I H P falls within the angle IH K. 
Join IP; then (4. 1.) the angle HPI equals HDI, and is 
accordingly acute. It may be supposed either that P shall fall 
within the triangle I H K, as at p, or else in the side I K, as at 
p’', or otherwise outside, as at P. Supposing it at p, let Hp be 

roduced to meet IK in p’. Then Hp’ is greater than Hp or 
its equal H K, and consequently the angle Hp’ K is less than 
H Kp’ (19.1) being subtended by the less side. But HKTI is 
acute (17.1) because [HK is obtuse. Much more, then, is 
H p’ K acute and its adjacent angle H p'I obtuse; and yet more 
is the exterior angle (16.1) HpI obtuse—which is contrary to 
the construction, as already proved. Therefore P does not fall 
within IH K; and, similarly, it cannot fall in IK, as at p’. 
Therefore P must fall outside, and make the angle H I P greater 
than HIK. But because, by what has been shown, DIG less 
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DIH, or the angle HIG, is greater than DHG less IHG, or 
the angle D HI, or its equal HIP, by construction, the angle 
H1G is greater than HI P, and much more greater than HI K. 
Therefore the line CI produced to G makes HG greater than 
HK, if the angles of CDI are together less than two right 
angles—that is, equally, makes HG greater than HK, if CI 
produced does not pass through K. But if CI produced passes 
through K, then is HG by supposition not greater than H K, 
and the angles of CD I accordingly are not less than but (28a. I) 
equal to two right angles, and CI meets A B. 

JoinI A. It has been shown that if CI produced meets K, 
or makes with I A the angle AI K, tt must meet A B, and also 
that if it does not meet K it makes with IA an angle [AG 
within I A K, and therefore much more must it meet AB. There- 
fore CI produced must meet A B, whether it does or does 
not pass through K—that is, 7 must meet AB. And the same 
may be proved on the other side of AC. Therefore C R is the 
only line through C which cannot be produced to meet AB. 


Remarks. 


1st. The two principal propositions of the foregoing demon- 
stration are, no doubt, too difficult for beginners. That fact, 
however, does not militate against the propriety and importance 
of supplying to the more advanced student, if it can be done, 
irrefragable proof of what he may, in the outset, have been 
obliged to take for granted. 

2d. Again, while succinctness and simplicity of proof are, 
in themselves, prime qualities, they do not of necessity counter- 
balance the advantage of a system like Euclid’s, preéminent in 
its power of disciplining the mental habits, and cultivating a 
capacity of accurate and penetrative thinking. Thus, also, 
Legendre’s proposed demonstration that the three angles of an 
triangle are together equal to two right angles—which depends 
upon the construction of a vanishing series of triangles, each 
equal to the given triangle in the sum of its angles—although 
of more than average difficulty, was not on that account refused 
by its author a place in due order among his elementary proposi- 
tions; and, though unsatisfactory in its concluding inference, 
and therefore omitted in subsequent editions, it will ever remain 
worthy of preservation and of study by reason of the beauty and 
skill of its conception and conduct. 

8d. It is quite otherwise, however, with the so-called 
analytic or functional proof by the same author, which has been 
made the subject of earnest controversy. This, it is familiarly 
known, depended upon the consideration that in any given tri- 
angle the given base and the given angles at the base determine 
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the third angle. Therefore, it was argued, this third angle is a 
function of the two angles and the side—but a function into 
which the side cannot in fact enter, because a line cannot enter 
into the composition of an angle——on which account the two 
angles alone determine the third—which must* always be the 
same, therefore, when the two angles are the same, whatever 
the side may be. The geometer Leslie’s objection to this, that 
the same reasoning would equally prove that, two sides being 
given, the third side would be determined by them as a function 
independent of the included angle, was answered, indeed, but 
not met, because answered only by ideas, derived from an ad- 
vanced geometry, itself dependent upon the very doctrine 
desired to be proved. But there is, besides, in that method, a 
two-fold ‘assumption of which, apparently, neither Legendre 
nor his critics were aware. In the first place, it is taken for 
granted that, because the third angle in the assumed triangle is 
a certain unknown function of the two angles at its base, and 
because in any other triangle having the same angles at the base 
the third angle would likewise be a certain unknown function of 
those angles, therefore both functions must be one and the same 
for both triangles, not only in form but likewise in the constants 
entering them. And a second gross assumption is that those 
angles must, with their containing lines, when applied to bases 
greater than the assumed base, be capable of producing a triangle 
—in other words, that those lines must meet in a third angular 

oint, whatever the bases, because they so meet with the assumed 
| On this assumption the entire doctrine would follow 
apace from the ordinary rudiments of geometry. 

4th. Mr. T. P. Thompson, the author before alluded to, has 
himself introduced into his above-mentioned modification of 
Euclid’s first book a proposed proof of the doctrine of parallels. 
It is too cumbrous for use, even were it valid; for it is a series 
of seven intercalary Propositions and five Corollaries, covering 
sixteen octavo pages. This is, however, a minor objection— 
besides that it might be obviated, as will appear further on. 
The grave objection lies to the statement under this author’s 
Caption xxvili E, p. 95, in the words, “ Let then a straight line 
W X, of unlimited length both ways, travel along the axis from 
the vertex A toward Z, till it cuts the axis in M; and it has 
been shown (28D, 1 Cor.) that during such travel it cannot cease 
to cut the series, &c.” The fatal objection is that W X is so 
restricted by the conditions of its cutting that, although ever 
approaching the point M, it cannot be proved capable of reach- 
ing it. The grounds of this objection will be made yet more 
clear in the recasting of Mr. Thompson’s proof, which follows. 
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Thompson’s Proof transformed and simplified. 


In our here abbreviated process, Mr. Thompson’s chain of 
proof will be presented unbroken (and in some parts even 
a fortior’) but in propositions involving altogether not one-third 
the bulk and idler of Mr. Thompson’s own method. This 
statement includes our antecedent demonstration (p. 3) that no 
triangle can have the sum of its angles greater than two right angles ; 
but, aside from this, the proof is reduced in compass to one-tenth. 
It will be the purport of this our transformed process—equally 
as it was of Mr. _ ellen process—to show that no triangle 
can have the sum of its angles less than two right angles. 

For—looking back to the figure of our xxviii a—if A BC, 
right angled at A, is supposed to be such a triangle, and the 
quadrilateral (or tessera—so called by Thompson) be constructed 
as before, then, since the angles of BC D cannot exceed two 
right angles, the four angles of the tessera are less than four 
right angles, and the equal angles AC D, BDC, are each less 
than a right angle. Construct, as below, Thompson’s figure 


under his Caption xxviii E—and with the sae] designating 
letters—in which QM P is a straight line of bases*on which the 
tesseras A N, BP, &c., on one side, and A O, cd, &c., on the 
other, are constructed and continued indefinitely, all equal and 
alike in every respect, and having their angles opposite their 
bases each less than a right angle. The angles ABD, CAB, 
&c., are each less than two right angles, wherefore [E ADH 
isa polygon. Join BC,CD, DE; then ABC,=ACB, must 
be less than ACD, = BDC, even were ABD one line, and 
much more, as easily shown, for the angle at B. But BDE,= 
CED, is greater than BDC, and much more than ACB. In 
like manner may it be shown by joining E F, FG, that the equal 
cusps KG F, D FG are greater than the cusps CED, BDE. In 
the same manner, also, if A Z is an axis perpendicular to BC— 
and easily shown to be normal also to E D, G F—it may be proved 
that if an indefinite line W X moves from A toward Z, keeping at 
right angles to the axis, it shall make the cusps formed by it at I 
and H greater than the preceding cusps at G and F, and so on 
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indefinitely. Again, the perpendiculars C O, EQ, &., and BN, 
DP, &c., to the straight line Q P, can never meet each c:her or 
the axis,—consequently the cusps must each, as EG F, DFG, 
be less than the angles EG T, DFS, respectively (that is, than 
half either of the equal angles of the equiangular and equilateral 
polygon IGECABDFH, &.); for, if otherwise, G F would 

one and the same straight line which cuts another straight 
line TS in two points T and §, or beyond them. 

Again, let W X cut the axis at any intermediate position, as 
Y, within the tessera ED FG. It cannot cut the line ED 
or G F, since all three are normal to A Z. Therefore it cuts the 
sides EG, D F, of that tessera in V, U, making angles or cusps 
V UD, UVE, which cannot be less than EGF, DFG, respectively, 
because, if so, the four angles of the tessera E F must exceed four 
right angles. Therefore the cusps formed at V and U are each 
greater than a given angle ACB. And because TGF is less 
than a right angle, ‘TG W’ is greater, and the half angle TGI of 
the polygon will be within it,—so that W X, after passage 
through any tessera, as E'T, of the entire series, may enter and 
traverse another, as I'l’, and cut the polygon in the sides GI, 
FH. Therefore W X, as it approaches to Q P, can never cease 
to cut the polygon (and at an angle which can be shown, as 
above, to be greater than a given angle). Let it move on at right 
angles to the, axis till it reaches M. It will then coincide with 
the straight line of bases QP, which therefore will somewhere 
cut the polygon. That is, the base of some one of the tesseras 
will cut its side opposite the base—which is impossible; con- 
sequently the original supposition is also impossible. 

This exhibits with fidelity Mr. Thompson’s complete pro- 
cess,—only excluding his supposition that the cusps may at 
length come to equal or exceed half the constant angle of the 

olygonal series by proving such supposition itself to be impos- 
sible. The exceptional point, as already remarked, is the last 
step of the process—that of W X moving forward to coincide 
with M. Indeed, beginning back of that step, and at the close 
of the one preceding it, the really legitimate conclusion would be 
deduced as follows: “ But W X cannot actually reach M during 
this consecutive intersection of the tesseras. For suppose it to 
advance to M while cutting the polygonal series, as in I, H; 
then I M, which makes the angle IMQ, must also make an 
equal vertical angle (15:1) on the opposite side of QP, instead 
of HM P on the same side,—which last is impossible.” 

It would, no doubt, be urged by our author that if WX 
cuts the polygon when in the position Y, but ceases to cut in 
the position M, it could not but be that the cutting had ceased 
or was disrupted at some definite position of WX between 
the two—which, however, has been proved impossible at any 
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definite tessera,—and especially that no such disruption is sup- 
posable between lines that never cease to cross one another at 
an appreciable angle. The infirmity of all this, however, is 
sufficiently exposed by the inquiry how it appears that W X 
will not have traversed and cut the polygonal series throughout 
its utmost capacity of extension, while yet at a limiting position 
short of M,—even as C O (referring back to the figure under our 
Caption xxviii B) will have traversed and cut A B throughout 
its utmost capacity of extension when it has reached the 
limit C R. 

This new exemplification, supplied by our author’s own labors, 
and supplementing his own history of fruitless attempts multi- 
plied on this subject, in spite of failures in the past, only affords 
new evidence how amply any approved demonstration, now or 
hereafter, of the doctrine of parallels will be recognized and 
esteemed as having accomplished a scientific desideratum. 


Notice of some Remarkable Fossil Mammals; by O. C. MARSH. 


The Museum of Yale College has recently received the 
remains of several fossil mammals, new to science and of 
great interest. One of these, which is represented by the entire 
skull and portions of the skeleton, is nearly related to Tinoceras, 
noticed on the preceding pages (822 and 323) and, like the ani- 
mals of that genus, has the vertebrae and limb bones very sim- 
ilar to those of the recent proboscidians. The skull, however, 
presents a most remarkable combination of characters. It is 
wedge shaped, elongated, and quite narrow, especially in front ; 
and was armed with horns, and huge decurved canine tusks. 
The top of the skull, moreover, is deeply concave, and has 
around its lateral and posterior margins an enormous crest. On 
the frontal bones, above the orbits, and in advance of the lateral 
crest, there is a pair of small, compressed, osseous elevations, 
which probably supported a pair of horns. The maxillaries 
have a pair of very large horn cores, just behind and above the 
canines. These are directed upward and outward, and their 
summits are obtuse, and nearly round. They are solid, except 
at the base, which is perforated by the upper extremity of the 
canine. Near the anterior margin of the nasals there is still 
another pair of horn cores, which are near together, and have 
obliquely compressed summits. The nasal opening was small. 
The premaxillaries are slender, and without teeth. 

The upper canines are greatly elongated, slightly curved, and 
compressed longitudinally. The lower portion is thin and 
trenchant. Behind the canine is a long diastema, followed by 
a series of six small teeth. The molars have their crowns com- 
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posed of two transverse ridges, separated externally, and meet- 
the inner extremities. 

he skull measures about 28°5 inches (722:™™), in length ; 
85 inches (202.™’), in width over the orbits; 6°75 inches 
(169°™™-) between the summits of the maxillary horn cores; and 
2°5 (88°™™-) between the tops of the nasal cores. The maxillary 
horn cores are about 3 inches, or 75™™"* in height. The canine 
is 9:25 inches (232°™™-) in length below the jaw, 64°™™’, in lon- 
gitudinal diameter at base, 25°™™: in transverse diameter. The 
molar teeth occupy a space of 150°™™:, and the last upper molar 
has ar antero-posterior diameter of 36°™". The species may be 
be called Dinoceras mirabilis. The present animal was nearly 
as large as an elephant. The remains now known are from the 
Kocene of Wyoming. 

Another species is indicated by portions of a skull with teeth, 
and some other fragmentary remains. This specimen differs 
essentially from Dinoceras mirabilis, in the upper molar teeth, 
the last of the series being proportionally much larger than the 
corresponding tooth in that species, and having, moreover, a 
broad floor extending backward between the posterior crest and 
the basal ridge. The length of the upper molar series of six 
teeth is 163°™™’, the last true molar being 45°™™ in antero-pos- 
terior diameter, and also in transverse diameter. This species, 
equalled D. mirabilis in size, and may be called Dinoceras lacus- 
tris. The remains are also from the Eocene of Wyoming. 

The species of Dinoceras, and those of Tinoceras, represent a 
distinct order which may be called Dinocerea. A full descrip- 
tion of these interesting mammals will be given at an early day. 


Notice of a New and Remarkable Fossil Bird ; by O. C. MaRsH. 


One of the most interesting of recent discoveries in Paleon- 
tology is the skeleton of a fossil bird, found, during the past 
summer, in the upper Cretaceous shale of Kansas, by Prof. 
B. F. Mudge, who has kindly sent the specimen to me for 
examination. The remains indicate an aquatic bird, about as 
large as a pigeon, and differing widely from all known birds, 
in having biconcave vertebra. The cervical, dorsal, and caudal 
vertebre preserved all show this character, the ends of the 
centra resembling, those in Plesiosaurus. The rest of the 
skeleton presents no marked deviation from the ordinary avian 
type. The wings were large in proportion to the posterior 
extremities. The humerus is 58°6™™ in length, and has the 
radial crest strongly developed. The femur is small, and has 
the proximal end compressed transversely. The tibia is slender, 
and 445™™"- long. Its distal end is incurved, as in swimming 
birds, but has no supratendinal bridge. This species may be 
called IJchthyornis dispar. A more complete description will 
appear in an early number of this Journal. 

Yale College, Sept. 26th, 1872. 
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